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WHAT THE Mayor DRINKS. 

Some few months ago, when Commissioner Monroe, of the De- 
partment of Water, Gas and Electricity, began his agitation for the 
establishment of a New York municipal electric lighting plant, we 
took occasion to remark that if he would only see to it that the water 
now supplied by the city were made fit for drinking and bathing he 
would have enough to attend to without creating another city enter- 
prise to be mismanaged. It is possible that some people thought this 
was a hypercritical objection, but if so they could not be familiar 
with the conditions of Croton water, or if New Yorkers, could not 
be in the habit of trying to absorb it. We now note that Mayor 
kow, of this city, is himself of the same opinion as we are with 
regard to the potable qualities of the city water supply. In the recent 
issue of the City Record, giving details of the city expenses as re- 
ported by the finance department for the quarter ending March 31, 
we find that the Mayor is allowed to pay $3 per month to the Clynta 
Water Company for drinking water, while Controller Grout is 
allowed to pay $73.50 to a filter company for the use of their filters 
to purify the water used in his office for drinking purposes. Such 
amusing little incidents as these give, it seems to us, renewed force 
and pertinence to our argument that before Commissioner Monroe 
takes on the responsibilities of another big department, he had 
better-do what he can to regulate more efficiently the water supply 
under his care, so that the foremost officials of the city do not have 
thus to put themselves on record as either being unable to drink the 
Croton supply without filtering it, or else as being compelled to 
abandon its use altogether and drink some water brought from a 
remote point by ordinary commercial agency. 


Incidentally to this, we cannot altogether refrain from calling 
attention to the present racket over the abuses and scandals in the 
government post office. Whenever an agitation is got up for muni- 
cipal ownership or the governmental control of the telegraph or the 
telephone, reference is made to the post office and its success as a 
governmental institution. So far as we are concerned, it seems to 
us that the United States post office service is hardly a successful 
institution, and it is something to provoke the cynical to merri- 
ment to see some of the daily newspapers that are loudest in their 
advocacy of municipal and government ownership, now pounding 
the post office as hard as they can for the grave evils that have been 
opened up to publicity, and allowing vehemently that there is no good 
thing or person to be found in the government post office service. As 


is well remarked in one of the comic operas, “It is to Laugh.” 





TELEPHONE ENGINEERING AND THE A. I. E. E. 

In a paper read last week at the Chicago meeting of the Inde- 
pendent Telephone Association, Mr. J. C. Kelsey referred in plain 
terms to the dereliction of telephone engineers with respect to con- 
tributions on their part to engineering literature—a dereliction which 
for years has been the subject of general comment. After sketching 
the development of telephony into a branch of electrical engineering, 
he said that to place telephone engineering where it rightly belongs, 
“one thing yet remains, and that is, the attention of the scientific 
world must be attracted by our deeds and words. The American 
Institute of Electrical Engineers is the body to which we look for 
the official expression of the electrical profession. Everything good, 
novel and interesting is brought before this body in the fullness of 


time. It is discussed freely and honestly, and if found meritorious 
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is given a place in the records for.all men to read and to think about. 
If all the telephone engineers had permission or had the inclination 
to take broad and comprehensive papers before that body—there 's 
plenty of material—the engineering world would more fully realize 
the breadth of telephony and scientific men would take more interest 


in studying the various and vexatious problems now confronting 


the practice of telephone engineering. But all that has been thus 


far brought before the Institute is in general a sort of apology, an 
evasion of the subject by a prolonged discussion of rates, or an 


assurance that telephone engineering is a broad profession. It will 


take more than assurances to establish this fact. How much better 
it would be if an institute of telephone engineers could be organized 
and perpetuated.” In connection with the latter suggestion, it may 
be remarked that the A. I. E. E. now includes in its membership the 
leading telephone engineers of the country, many of whom are per- 
sistently solicited for contributions to the Transactions of that body. 
Should these become active as members of a special Telephone In- 
stitute, we doubt if the result would compensate for the loss of 
prestige that would accompany the separation of telephone engineers 
from the electrical engineering profession at large, and the isolation 


of telephony as a branch of electrical engineering. 


We are glad to note in this connection that the plans adopted for 
the continuance and expansion of the Independent Telephone Asso- 
ciation at the Chicago convention last week, involve the fuller recog- 
nition of telephone engineering as distinguished from telephone 


finance. We shall see plenty of the latter without doubt during the 


next decade, but the only part of it that will be substantial and 
enduring will be based primarily upon the best work of the telephone 


engineer. The day of cheap telephone construction has gone by, and 


the future for the telephone engineer is as bright as that of his 
brethren in electric lighting, traction or power transmission. 


nS 


THREE-PHASE POWER MEASUREMENT. 
Last week we published an article by Mr. F. A. Fish, which em- 
bodies a useful suggestion. It is well known that the power trans- 
mitted in three-phase circuits can be measured either by three watt- 
meters, one in each line, or by two wattmeters, one in each of two 
lines, with their pressure-windings carried to the remaining line. 
The sum of the two readings in this case gives the power transmitted 


over the system, whether the system is balanced or not. In most 


instances the two wattmeter readings are of reasonably large mag- 


nitudes, and are nearly equal. In some instances, however, when the 


system is highly inductive, and particularly when it is unbalanced, 
one of the readings may become negative, and should be subtracted 


from, instead of added to, the other. This requires that the con- 


nections of the negatively-reading instrument must be reversed in 
order to make an observation possible with the ordinary form of 
apparatus. This reversal of wattmeter connections is, therefore, 
an indication that the power is the difference, and not the sum, of 


the two instrument readings. It often happens, however, that there 


is uncertainty in connecting the wattmeter leads, as to whether they 
have been reversed or not. In stich a case there is necessarily un- 
certainty as to whether the power transmitted over the circuit should 
be interpreted as the sum or as the difference of the two instrument 
readings. 

The plan suggested in the article is to apply a non-inductive 
shunt to the series coil of the doubtful instrument. This has the 
effect of retarding the phase of the residual current left in the series 
coil, since there is appreciable reactance in the coil, but inappreciable 


reactance in the non-inductive shunt. The effect of the extra phase 


difference of the series current may more than compensate for the 
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shunting and the shunted wattmeter may indicate more than in 
the unshunted condition. It is shown that in general, when the 
instrument is working with the negative signification, the shunting 
is likely to increase the reading; whereas if the instrument is oper- 
ating in the normal direction, the shunting is likely to decrease the 
reading, in the usual way. In order to make the test more definite, 
extra inductance may be permanently inserted in series with the 
series coil, of such magnitude as will strongly reinforce the induc- 
tance of that coil, but not so large as to exercise any appreciable 
influence upon the phase of the current in the circuit under test. It 
is very seldom that the question of sum or difference in the readings 
of the two-wattmeter test can seriously arise; but when it does 
arise, such a simple expedient should be welcomed as a criterion. 
act eek ly Stee ae 

THE METRIC SYSTEM. 

As our columns are always open to every side of a question, we 
are glad to print in this issue two communications written from 
the standpoint of the opponents of the metric system. We may add 
that the pleasure is increased by the showing made of the weakness 
of the case of those who would continue to inflict upon the most 
progressive branch of the human race the monstrous medley of 
English weights and measures. One can pardon the conservatism of 
that minority which will always cling tenaciously to the conditions 
under which they wrought their life work; but when they would bind 
the younger generation and the generations to come to conditions 
alien to the spirit of new ages, this attempt to enforce the doctrine of 
mortmain—of the dead hand—in the realm of thought, is bound, 
sooner or later, to meet with failure. The reply to Mr. Colles’s 
somewhat inelegant query, “Why is every electrical engineer a born 
metric crank”? is simple. The electrical engineer is of the younger 
generation, he is animated in the highest degree with the modern 
progressive spirit, and to him the utilitarian past is without interest 
beyond the lessons it holds for the present and for the future 
Above all, the electrical part of his engineering work is taught in the 
metric system, and once he has learned this he is naturally as inimical 
to the English jumble of weights and measures as one who learns 
modern chemistry would be to an attempt to revive medizval alchemy. 

Mr. Colles charges inconsistency because the advocates of the 
metric system do not demand the decimalization of the unit of time. 
In reply it may be said that the question of the metric system is 
now a practical one, and its adoption is advocated because of its 
practical advantages as developed through use in countries where 
it has gone into legal effect. It is true that instead of being a sen- 
sible decimal fraction of the day, such as the one-hundred thou- 
sandth part, the second is a stupid sexagesimal fraction, the 86,o00th 
But no effort is being made, or is likely to be made, to change 
this. The question is not what should be done to obtain theoretical 
simplicity, but what should be done to secure practical international 
simplicity. Admitting that the outstanding second of time is not 
decimal, the European metric system is, say, 95 per cent. decimal 
and simple; whereas our medley is only decimal and simple in its 
Is it not reasonable to adopt an inter- 


part. 


currency, or say 5 per cent. 
national system which is 95 per cent. simple rather than withstand 
the progress of civilization because we cannot attain 100 per cent.? 
As regards the ohm, volt and ampere, it suffices to say that these 
and all other electrical units are essentially units belonging to the 
metric system. As regards the horse-power, that is a ridiculous old 
unit worthy of the dark ages, and is only perpetuated by electrical 
engineers under the convention of 746 watts, in order to meet com- 
mercial requirements. The watt is a sensible metric unit of power. 
The watt and kilowatt are rapidly displacing the absurd old horse- 
power, just as the metric system is steadily displacing the absurd 


old jumble. 
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Mr. Halsey, in his stout stand for the English inch, is unfortunate 
in coming after the doughty Mr. Piazzi Smith, who took the posi- 
tion that the great pyramid of Egypt was built by Cheops to per- 
petuate the English inch. As to pounds and ounces, the apothecary 
pound and ounce are the same as the troy pound and ounce, and are 


often so stamped. The smaller divisions of the two apothecary sys- 


tems have no agreement with each other nor with the corresponding 
divisions of the avoirdupois system. How beautiful this is, and 
easy to remember! Mr. Halsey pretends that Europe does not use 
the metric units. We have ourselves lived in various parts of 
Europe and we never saw nor heard of any units used there but 
metric units, outside of Great Britain. There may be a few odd 
and rare cases of old units being still retained in metric countries. 
So there may be a few old Spanish dollars yet circulating in the 
currency of this country. It is simply self-deception to allege that 
Europe, outside of Russia and Great Britain, is not in the full and 
successful use of the metric system. Let one try to sell commodities 
there by other units and note the outcome. It is absurd also to 
compare the decimal multiples of the metric system, such as the 
milligramme, gramme, and kilogramme, with the heterogeneous 
English units, such as the ounce, pound and hundredweight. The 
three metric units cling together in the mind like the dollar, dime 
and cent; while the three English units are hitched together like the 
pound, shilling and penny, an absurd inconsistency. Is Mr. Halsey 
aware that the colonies of Great Britain have recently urged the 
British Government to throw over this medieval hodge-podge and 
adopt the metric system? If there are not 64 of these old units in 
the English system, as Mr. Halsey claims, then why do our 
schools teach them? Take the standard primers of the country 
and count the units. Then take a German primer and see by con- 
trast what the long-suffering English-speaking pupil and citizen 
has to bear. Is time worth less to us than to the Germans? 





WATERING SCIENTIFIC STOCK. 

It is with regret that we find the daily press, which ought to be 
of great service to science in bringing it clearly before the non- 
technical public, taking serious as a well-founded discovery the 
carnival of electrons proclaimed by a few enthusiasts in London 
the other day. It is a very unfortunate thing for science when half- 
baked theories are solemnly proclaimed as facts. The present case 
involves a striking and interesting hypothesis as to the structure if 
matter, no more sound or valuable than many other which has been 
propounded in the last two thousand years, until invested with the 
dignity of substantial evidence. This is not yet forthcoming, and 
however interesting and sensational the hypothesis may be, it 
should not just now be taken too seriously. Lodge and Crookes, 
the sponsors for the recent proclamations, are both men who have 
done notable work in science, principally experimental, but neither 
of them-can fairly lay claim to being either cautious or conservative 
in hypothesis. Professor J. J. Thomson, on whose experiments the 
electron scheme of salvation is largely based, has our sincerest re- 
spect, and that because he has uniformly been somewhat more 
cautious in his judgments than many of his fervid disciples; but his 
work has been purely in the electrical side of the problem, and 
therefure, as we have several times intimated, stands in dire need 
of corroburation from independent lines of inquiry, before the 
conclusions can be accepted as fact, or even rise to the rank of a 
sound theory. Whatever may be their ultimate fate, they have led 
to a very interesting field of investigation for which all thanks, but 


this does not constitute by itself inherent probability of correctness. 





There is nothing sacrosanct about the atom, using that word in 


its chemical signification, and in fact many chemists and most 
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physicists have looked forward with sonie confidence to its resolu- 
tion into structures more truly elementary. Evidence on this point 
has been steadily accumulating for many years. Attempts to split 
up the so-called atom have been not infrequently made, and more 
than once prior to the present excitement has there been apparent 
success. A score of years ago one brilliant investigator, fully the 
peer of those now concerned, communicated a discovery of this 
sort to the French Academy of Sciences, where it was, with a wisdom 
rare in scientific bodies to-day, held up in committee for a confir- 
mation which never came, for the author soon found the source 
of his error. Occurrences of this sort should inspire caution in deal- 
ing with topics of this sensational description. For all this it may 
be quite true that a hydrogen atom, for example, is divisible into 
some hundreds of elementary ions, but true or false the evidence in 
the case is open to very grave doubts. The experimental data based 
on the hypothesis are numerous—de bene esse—as our legal friends 
pleasantly put it; but the interpretation of the basic facts is emphat- 
ically open to discussion. When one goes back and reinspects the 
foundations upon which a very improving structure has been some- 
what hastily built, there appears to be a logical flaw in the very 
corner-stone. How serious it is remains to be seen, but it is unde- 
niably there. The crucial point in the whole problem is the mag- 
nitude of the particles which take an important part—as principals 
or accessories—in certain electrical phenomena. The current esti- 
mate of this magnitude involves directly the hypothesis that the 
condition or thing which we call “electric charge” obeys identically 
the same laws in non-matter composed of infinitely subdivided 
atoms, that it does in the material bodies with which alone we can 
experiment. This is not susceptible of proof by any experiment 
in which the point at issue is already assumed among the data. If 
proved at all it must be by an independent line of investigation, 
and it is precisely this proof which is at present lacking. 





It does not help the matter any to assume that the particles in 
question are in themselves “electric charge,’ for in the first place 
independent proof is necessary to justify such an assumption, and 
secondly the hypothesis leads to an unpleasant tangle in accounting 
for the properties of matter in its ordinary forms. We heartily 
wish that the experimental basis of the whole affair could be thor- 
oughly reviewed by competent physicists and chemists before any 
further time is spent in elaborating the superstructure. As a matter 
of fact, the work on radium, which seems to have been responsible 
for this latest acute spasm, tends as a whole to weaken rather than 
strengthen the position taken by Lodge and other extremists. As- 
suming the correctness of M. Curie’s thermal manifestations, they 
are by no means inexplicable on far less revolutionary suppositions 
than those here considered, and M. Curie has been disposed himself 
to the conservative rather than the radical view. In this connection 
it may not be amiss to call attention to the vigor with which certain 
physicists of good repute contended for the existence of hot ice not 
many years ago. It is certain that the recent active work in the 
line of radioactivity has brought to light many interesting and per- 
haps highly important facts; it is probable that such researches will 
add much to our knowledge of the fundamental properties of matter ; 
it is possible that the old atom has been forever broken up and that 
we must hereafter discuss matter in terms of electrons; but if 
this last contention is established it must be by far stronger and 
more direct evidence than has yet appeared. To put a new theory 
of matter on a firm basis many conditions beside electrical ones must 
be fulfilled by the working hypotheses, and we regard it as very 
unfortunate that the electrical evidence, always looked at a little 
askance by scientific men in the wider field, should stand sole 
sponsor for doctrines which, true or false, have been exploited with 


more noise than discretion. 
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Niagara Falls Meeting of the Institute. 





The twelfth annual convention of the American Institute of 
tlectrical Engineers was held at the Cataract House, Niagara Falls, 
this week, and was in full swing when this journal went to press 
on Wednesday. The attendance was large and even beyond expec- 
tation, 320 being registered by Tuesday morning, while some 400 
were present by Wednesday. The excellent programme prepared 
has already been published in these pages, and is being very closely 
carried out. 

The annual convention was called to order at 10 o’clock on Monday 
morning, in the auditorium of the Natural Food Company, which 
had been placed at the disposal of the Institute for its meetings. 

President Scott opened the meeting. In his opening address he 
referred in very complimentary terms to the work done during the 
past year by Dr. Sheldon, Prof. Sever and Mr. H. W. Buck in 
preparing the programme and arranging for the convention. Mayor 
Hancock, of Niagara Falls, welcomed the Institute to the city and 
told something of its progress during the past few years. The 
secretary then read invitations from the Niagara Falls Hydraulic 
Power & Manufacturing Company and from the Niagara Falls 
Power Company, to inspect their plants, offering the delegates to 
the convention and their friends, every facility for seeing them at 
their own time and pleasure. 

The Niagara Club also extended the courtesies of the club to the 
Institute. The president then read his address, the parts which 
were most enthusiastically received being those in which he referred 
to the fact that the membership has increased 60 per cent. during 
the past year, and the reference made to Mr. Carnegie’s gift in 
connection with the Union Engineering Building. In the course of 
this admirable address, Mr. Scott said: “Our membership on Sep- 
tember 15, 1902, included 1,630 names. Since that time nearly 1,000 
applicants have been elected associates. The new men range in 
age from 19 to 65. The ages of those who have been elected are 
given in the following table: Over 50 years, 2 per cent.; 45 to 50 
years, 2 per cent.; 40 to 45 years, 6 per cent.; 35 to 40 years, 10 
per cent.; 30 to 35 years, 24 per cent.; 25 to 30 years, 34 per cent.; 
20 to 25 years, 21 per cent.; under 20 years, I per cent. Approxi- 
mately 60 per cent. are between 25 and 35 years of age, and are 
presumably young men who are getting under substantial headway 
in life and are in their accelerating period.” 

Mr. Scott also made the further interesting analysis: 

“Forty-four per cent. of these men are graduates of schools of 
recognized standing. Of the graduates 45 per cent. graduated within 
the past 5 years (not including 1903) and 77 per cent. within the 
past 10 years. Cornell University leads the list with 12 per cent. of 
the graduates; the Massachusetts Institute of Technology is second 
with 8 per cent.; Columbia, Purdue, Ohio State, Princeton, Wor- 
cester Polytechnic Institute, Lehigh, University of Michigan and 
the University of Wisconsin follow next and there are substantial 
numbers from McGill, Stevens Institute, University of Pennsylvania, 
University of Illinois, University of Minnesota, Pennsylvania State 
College, University of Nebraska, University of California, Harvard, 
Yale and Rose Polytechnic Institute. In addition there are repre- 
sentatives from as many other institutions. 

“The position and occupation of the new members is difficult to 
classify definitely and satisfactorily, but a general summary shows 
the following: 


Electrical Engineers with manufacturing companies .................. 30% 
Electrical Engineers with operating companies .............cccceeeees 25% 


Managers and superintendents, duties presumably executive rather than 


ROMMEL, Seka ae5.05' S606 00's a6 RSD ewe Cee Obs Oa he Vee hs barease Va ee wes 16% 
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NEES a greta cic dak Galea ts sats WE Tek ee ONE ANE Waa ORE SS ORE E CR eee bee he % 
eT MCE LP ES TCC EEC LET SEPT TER ie ETT Tre 4% 
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“T think we may congratulate ourselves that our additions are 
truly representative of the electrical engineers of America.” 

The reference to the Union Engineering Building was very in- 
teresting, as it embodied a narrative of Mr. Scott’s personal deal- 
ings with Mr. Carnegie in securing the great gift of $1,000,000, and 
closed as follows: “Four of the organizations (the fifth has not yet 
taken final action) which were designated in the letter have without 
hesitation formally accepted the administering of this generous 
gift to engineering, and their representatives are now actively devel- 
oping plans. These plans look forward to the fealization of an 
ideal long cherished by some of the foremost and far-seeing engi- 





Vor. XLII, No. 1. 


neers of the country, an ideal which brings within its scope the 
advancement of the engineer and of his profession, both within itself 
and in its outward relations. In short an ideal the realization of 
which will strengthen modern engineering, which is the very basis 
of prosperity and of progress and will exert far-reaching influences 
beyond our powers to discern.” 

One of the interesting features of the meeting was an exhibit of 
the Hewitt converter and mercury vapor lamp, by Mr. P. H. Thomas 
accompanied by an able exposition by him and by Dr. Von Reckling- 
hausen on Monday night, when an account was given for the first 
time of a single-phase mercury converter. 





Engineering Educational Project in England. 





On June 28, according to a special cable dispatch, Lord Rosebery, 
as Chancellor of the University of London, announced that Wern- 
her, Beit & Co., Sir Ernest Cassel, Lord Strathcona and other 
public-spirited citizens have offered to contribute £300,000 to erect 
a scientific university in London if the London County Council 
will undertake to keep it up at a cost of £20,000 annually. The gov- 
ernment has promised a site for the institution in South Kensington. 

Another dispatch of June 29 said: Following this morning’s 
announcement by Lord Rosebery that Wernher, Beit & Co., Sir 
Ernest Cassel, Lord Strathcona and other public-spirited citizens 
have offered to contribute £300,000 for the erection of a scientific 
university in London, under certain conditions, comes the statement 
this afternoon that a scheme has been launched for the erection 
of completely equipped metallurgical teaching and research works 
as a memorial to Bessemer, the discoverer of the process named 
after him. 

It was stated at a meeting held at the Mansion House to-day to 
discuss the matter that the scheme would form an integral part of 
the wider plan initiated by Wernher, Beit & Co. and others. 

Several speeches in support of the plan were made at the meeting. 
The Duke of Norfolk, in his address to the meeting, paid a warm 
tribute to the work of Bessemer. Prof. Henry Marion Howe, the 
metallurgist of Columbia University, New York, warmly seconded 
the remarks of the Duke of Norfolk. 





Gas Engine Tests. 





Two papers were read before the recent Saratoga meeting of the 
American Society of Mechanical Engineers on gas engine tests. One 
of these was presented by Mr. C. Oliver, and gave the results of 2 
test on a 10-hp Otto engine using gasolene. The thermal efficiency 
was found to be 32.8 per cent. and the brake horse-power efficiency 
19.1 per cent. Of the total heat supplied, 32.7 per cent. passed off 
in the exhaust, 30.5 per cent. in the jacket water and 6 per cent. in 
radiation. Messrs. H. F. Holloway and G. O. Hodge communicated 
the results of a test of an engine using kerosene and gasolene as fuel, 
the engine being rated at 15 hp at 260 r.p.m. In this case the highest 
indicated thermal efficiency was 24.89 per cent. using kerosene, and 
20.19 per cent. brake efficiency. When using gasolene the highest 
indicated efficiency was 20.07 per cent., corresponding to a brake effi- 
ciency of 15.08 per cent. 





Municipalism in Leipzig. 





U. S. Consul B. H. Warner writes from Saxony: “The Leipzig 
City Council has passed an ordinance compelling employees in the 
various departments of the city government to take up their residence 
in the city limits on or before the Ist of January, 1905. As the water- 
works, lighting plants, storage warehouses, markets, pawn shops, 
hospitals, etc., in addition to the departments under city control in 
the United States, are municipal institutions, a large number of 
people will be affected by this ordinance. It is said that this action 
was taken in order to foster Leipzig’s growth, to increase the city’s 
income, and to concentrate the conservative vote.” 





The Mareoni System in Australia 





A special dispatch from London says: “The Australian telegraph 
authorities have pronounced against the adoption of the Marconi 
wireless system. Mr. Scott, head of the telegraph department, per- 
sonally experimented with the system and was unfavorably impressed 
with it for practical use, as the currents were uncontrollable and the 


messages liable to interception.” 
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Combination Lighting, Heating and Pumping Plant 
at Dresden, Saxony. 


NE of the most interesting and beautiful electric lighting plants 
recently installed on the Continent of Europe is that at 
Dresden, the capital of Saxony, the object of the plant being 

to heat and light the royal and municipal buildings of that famous 
city. The plant includes a central station generating steam at high 
pressure, about 1,000 hp for electric lighting alone, an extensive tunnel 
or subway system, and provision for pumping on account of prox- 
imity to the River Elbe. The buildings to be supplied extend along 
the River for nearly a mile, and the most available site for the plant 
was in the rear of the Royal Theatre and near the river. While it 
was desirable to remain near the river for the purposes of obtaining 
condensing water, receiving coal and disposing of ashes, this location 
carried with it serious obligations. As all visitors to Dresden will 
remember, there are a number of famous and beautiful buildings in 
the vicinity mentioned, and it was imperative that the new plant 
should harmonize with them. As will be seen from the view pre- 
sented herewith of the exterior of the station, a stately and beautiful 
building has been erected, which is probably the most ornate central 
station in existence, the smokestack being artistically and effectively 
concealed within the stone work of the central tower. 

Aside from the central station itself, the tunnel or subway system 
is a most interesting and admirable feature of the work. It was 
built in open trench, which was subsequently refilled, the side walls 
and floor being of brick facing earth or rock excavation with brick 
arches for the roof. It is about 8 ft. high by 9 ft. wide inside, ordi- 
nary cross-section, and as it is below the level of the Elbe, which 
has frequent floods, it has been thoroughly water-proofed, and 
except through one shaft has no opening whatever except those into 
the buildings which it serves. An electric motor mounted on smail 
wheels is drawn by an attendant from one stationary pump to an- 
other for the purpose of pumping off the seepage water into the 
proper drains. As he goes through the tunnel, the workman con- 
nects up his motor at the proper points and switches the lights on 
before him as he switches off those behind. 

An essential feature of this interesting tunnel is that it affords 
excellent accommodation for the electric wires and cables, which, as 
will be seen, are supported along one side, the steam pipes passing 
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along the other side. As a matter of fact, considerable economy 
is effected by dispensing with insulation, but at the same time a 
coarse protective netting of heavy iron wire is placed as a shield to 
the circuits in the manner indicated by several of the engravings. 





FIG. I.—EXTERIOR VIEW OF DRESDEN STATION. 


As a matter of fact, the low-potential current used hardly necessi- 
tates such elaborate protection, but a farther degree of security is 
obtained by placing the cables of each circuit some feet apart, the 
adjacent cables in each case affording no short circuit in the event 
of accident. The cables are painted different colors. The lighting 
circuit has five cables, two positive, two negative and one neutral, 





Fic. 2.—VIEw oF INTERIOR OF DRESDEN STATION. 








FIG, 5.—PUMP HOUSE. 





FIG. 3.—DISTRIBUTING BARS AT ROYAL CASTLE. 





FIG. 6.—CABLE AND PIPE PASSAGEWAY. 





FIG. 4.—POLE AT FEEDING-IN POINT. FIG. 7.—PUMP ROOM. 





COMBINATION LIGHTING, HEATING AND PUMPING PLANT, DRESDEN, SAXONY. 
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the latter being grounded twice at each feeding point. The cables 
are round except at the branching and feeding points, where the 
current passes through flat bars. In the whole tunnel there are six 
such feeding points, and from each two pressure wires lead back to 
the switchboard in the central. The cables, wherever they are at 
the side of the tunnel, rest on porcelain insulators bolted to channel 
irons, built into the masonry; overhead the insulators are supported 
by double-hook hangers. 

There are two separate auxiliary circuits to the royal castle and 
to the royal theatre. Both are lead-covered cables of 625 square 
millimetres cross-section and go underground to these buildings. 
The one for the castle is connected with an automatic cut-out switch 
at a point in the tunnel. The cable to the theatre has no such cut-out 
at its connection, because during the performances an attendant is 
at the switchboard. 

Coming back to the power plant, it may be noted that the boiler 
room contains ten boilers, each of 2,500 square feet of water heating 
surface. They are of a two-furnace double-cylinder, vertical com- 
municating type. The lower cylinder contains longitudinally two 
furnace tubes with grates and ash pits. The gases passing out of the 
ends of these tubes pass to the upper cylinder and through its tubes, 
coming out at the end above the furnace doors. The gases then enter 
the compartment in which the two cylinders are contained, entirely 
enveloping the lower boiler and the vertical connecting pipes, and 
finally escaping to the flue at the bottom, opposite the furnace door. 
The smoke is, of course, consumed at the furnace, and arrangement 
is made for superheating the steam. These boilers furnish steam 
for both the heating apparatus and the engines. 

There are three vertical , compound high-speed engines, made by 
the Sachsische Maschinenfabrik, formerly Richard Hartmann, of 
Chemnitz; two of 384 to 517 hp, with cylinders of 17 and 25 inches 
bore, stroke 241% inches, speed 120 r.p.m. and pressure 110 pounds; 
and one with cylinders 13 and 20 inches bore, 19 inches stroke, de- 
veloping at 160 revolutions and 110 pounds pressure 186 to 264 hp. 





FIG. 8.—ENTRANCE TO THE CASZMATE UNDER THE TERRACE. 


The engines are supplied with condensers, it having been determined 
that to use the exhaust steam for heating purposes would not be 
economical ; at times this would be in too great volume and at other 
The water is furnished to the condensers from 
There are two 


times insufficient. 
an isolated pumping station on the bank of the Elbe. 
pumps, of 17 hp each, of the centrifugal type, with vertical shafts 
and direct-coupled motors. 

The engines in the power house are direct-connected to three 


generators. The dynamos of the first two engines furnish from 
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260 to 360 kw each at 220 volts; the third, 130 to 175 kw at 220 volts. 
They were manufactured by the Allgemeine Elektricitats Gesell- 
schaft, of Berlin. There are two parallel-connected banks of storage 
batteries, each of 2 x 132 cells. The capacity of each bank is 1,080 


amp-hours. The charging current rate is 360 amp. and the discharg- 





FIG. 9.—CABLEWAY FOR CROSSING THE MUNZGASSE. 


ing rate is the same. The whole plant is arranged with a view to the 
greatest economy, and waste is eliminated in every possible way. The 
cost of the installation complete was about $750,000. 





Wireless Telegraphy in Japan. 





The necessary plant is now being erected for communication by 
wireless telegraphy between Miesaki, in Nagasaki prefecture, and 
Hassekimon, on Sharyo Island, off Kelung, Formosa, a distance of 
about 850 miles. The installation was commenced in January last, 
and the expenditure on the enterprise is estimated at about $10,000. 
Mr. Saiki, an engineer in the Department of Communications, is in 
charge of the work at Miesaki. The station at Hassekimon was 
commenced in March last, and is in charge of Mr. Ichimura, an engi- 
neer in the same department. It is expected that everything will 
be completed by the end of July, and that communication will be 
established immediately. Experiments in wireless telegraphy, it 
seems, have been continually made by the Department of Communi- 
cations and by the Navy since 1896. The experiments were first 
made, with satisfactory results, between Yawata, Kazusa and Funa- 
bashi, Shimoga, a distance of 11 miles, and afterwards between the 
shore ahd ships in Tokyo Bay, a distance of over 20ymiles. Wire- 
less telegraphy in Japan, it is asserted, materially differs from 
Marconi’s system. An application of Signor Marconi to patent his 
invention in Japan was refused, and the system now being established 
between Formosa and Kyushu has been developed by a Japanese 
inventor. 





The Kaiser on the Kearsarge. 
A visit to the Kearsarge, the new United States battleship, 
was made at Kiel last week by the Emperor William, who spent 
some time on board. Part of a long cable dispatch on the subject 
says: “With the telephonic and signal apparatus in every part of 
the ship the Emperor showed familiarity, and he pointed out one 
or two good new things. The German constructors have been having 
trouble with electric connections, and the Emperor was especially 
interested in them. At present the Kearsarge’s general electrical 
system is invisible, as it is enclosed in semi-permanent constructions.’ 












An Automatic Telephone Exchange for Chicago. 





By R. E. Sack. 
TELEPHONE exchange in Chicago, which has been attracting 
A much attention, and was of especial interest to all attending the 
convention of the Independent Telephone Association, is that 
of the [Illinois Telephone & Telegraph Company, of Chicago. This 
is an autuimatic exchange, aud presents features sot embodied in 
manually-operated exchanges. It may be considered as marking an 
epoch in the art. The main feature which distinguishes the auto- 
matic from the manual system of telephony, is the elimination of the 
operator. This system, as tried on a smaller scale at Fal! River, 
New Bedford and other places, has already been described in these 
pages. 

An introduction to the system can as well be made through the 
subscribers’ apparatus as Any other part. This does not differ 
materially from the ordinary telephone instrument, except for the 
calling dial underneath the transmitter. This is of metal, and along 
the edge are ten finger holes numbered consecutively from 1 too. A 
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to the exchange. In this case, however, enough switches have been 
installed to allow 32 per cent. of the total possible number of con- 
nections to be made at once. As seen from Fig. 1, further provision 
has been made by installing on the racks parts of switches, so that 
the percentage can be increased to 50 with ease. In fact, to permit 
all subscribers to talk to each other at one and the same time it is 
but necessary to install the additional required switches without the 
prohibitive complication which such a course would cause in a manual 
exchange. This possibly may be considered one of the most im- 
portant features of such an installation. Although the capacity of 
the station is 10,000, provision is made for 19,000 subscribers, and 
by adding third-selector switches the system can be increased to 
100,000. 

As will be seen from the. various photographs, the unit idea pre- 
dominates in the entire board, a certain number of first and second 
selector and connector switches being installéd for each subscriber. 
These can to a certain extent be arranged to. suit conditions. In the 
present installation each unit of 1,000 subscribers consists of eleven 
racks, six of which have 150 first-selector switches each, arranged 





% 


~ 


Fic. 1.—GENERAL VIEW OF AUTOMATIC SWITCHBOARD. 


% 


stop is provided at the lower of the holes to limit the distance that 
the dial may be revolwed. It might be urged that any except the 
usual method of calling would involve educational work on the 
part of the company, but from the followingit will be seen that 
any person of even less than average intelligente can readily grasp 
the necessary routine movements immediately. To call a number, 
say 654, the subscriber first takes the receiver from the hook, then 
placing his finger in the hole No. 6, turns it around to the stop above- 
mentioned. Releasing it, the dial is instantaneously restored to its 
original position by a spring. The subscriber is now connected with 
central. In the same manner he then calls 5 and 4. Having turned 
the number desired, he presses a button, which rings the bell of the 
unit of 1,000 subscribers, the second-selector and connector switches 


but slightly in their construction from the first selector or 


differing 
subscriber switch. 

In manually-operated exchanges it has been found that the number 
of cords required for operation at times of the heaviest traffic, varies 
from 10 to 12 per cent. of the total number of subscribers connected 





a 
on six shelves, 25 switches to a shelf. The seventh rack’ contains 
100 first-selector and 40 second-selector switches, the balance being 
installed on the eighth and ninth racks, 20 to a shelf. The connector 
switches are mounted on the tenth and eleventh, each having five 
shelves with 16 switches on each. A feature of the installation is the 
small space occupied by each rack, which is eleven ft. 6 in. long, 10 
in. wide, and set 3 ft. centers. Although the skeleton of each rack 
on which the switches are mounted consists of oak in this case, any 
suitable material can be used. The wires from the switches are car- 
ried to a terminal head at the end of each shelf, whence they are 
carried in cables to troughs running along the top of all boards. 
These carry all the cables from the distributing board and those 
between the connector, the first and the second selector switches. 

There being three banks of contacts, each consisting of 10 rows 
and 10 contacts in each row, 300 wires are required for making con- 
nection with each switch. Nine wires lead to the magnets and 
relays, two of which are the line wires that go to the particular group 
on which that subscriber has his number, and four wires for the 
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person wanted, and the connection is completed. When the conver- 
sation is finished, the hanging up of the receiver sends current over 
the wires to the switchboard and instantly clears the lines which were 
engaged. One second or less for each figure is all the time required. 
In the event that the desired subscriber is busy, a buzzing sound in 
the receiver notifies the caller that such is the case. A selector call- 
ing apparatus is placed in the instrument, but of course the calling 
party is no more concerned as to this than he is about any other con- 
structive feature of the telephone. 
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FIG. 2.—DISTRIBUTING BOARD DURING CONSTRUCTION, 


The exchange building is located at 177 to 181 Fifth Avenue, be- 
tween Adams and Monroe Streets. It is a four-story and basement 
brick structure, and was completely remodeled to meet the require- 
ments of the company. From the cross-section of the building shown 
in Fig. 8, it will be seen that the different floors will be used for 





FIG. 3.—-REAR VIEW OF SWITCHBOARD. 


the following purposes: Basement, cabling and storage battery; 
first floor, offices and supplies; second floor, cable distribution and 
automatic switches; third floor, automatic switches; fourth floor, 
In Figs. 6 and 7 are shown 
Each of 


automatic switches and power plant. 
respectively floor plans of the second and fourth floors. 
the floors of the building is about 48 x 58 ft. in size, with an average 
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height of 13 ft. One feature which impresses itself on a person 
accustomed to manual exchanges is the comparatively small size 
of the building for the number of lines which enter it. This is 
due to a great extent to the absence of switchboard operators, who 
in turn require toilet and lounging rooms, although it is true that 
an automatic exchange, aside from the operators, requires about 
the same number of attendants as a manually-operated one. 

The overhead and underground system of such an exchange does 
not present any novel features, the usual circuits and apparatus 





FIG, 4.—-FRONT OF SWITCHBOARD AND TELL-TALE BOARD, 


being employed. The underground system of the Illinois Telephone 
& Telegraph Company, however, is of unusual interest because of a 
complete system of underground tunnels in the business district of 
the city. Anyone acquainted with the congestion of pipes, ducts and 
cables in the streets of a city the size of Chicago will at once realize 
the great importance of such a system. Every dollar expended is 
invested in permanent improvements, which in the future will not 
require a rearrangement, an increase, or even an abandonment of 
parts of the system. These tunnels are of horseshoe shape, 8 ft. 
high and 6 ft. wide at the widest part. These extend from the Chi- 
cago River on the north to the Illinois Central depot on the south, 
and from the south branch to the lake. They cross under the river 
at two points, at Van Buren Street and at Fifth Avenue, and will 
be extended to meet the growth of the business. For a detailed de- 
scription of these the reader is referred to the ELtecrricaL Wor.p 
AND ENGINEER of March 8, 1902. 

The method pursued of bringing the telephone cables into a build- 





FIG. 5.—SWITCHBOARD AND POWER PLANT. 


ing is quite flexible, and obviates the objectionable features of run- 
ning service connections from ordinary conduits. This does away 
with the building of street manholes, which at times it is almost 
impossible to construct, and furthermore does not require work sub- 
sequently in these for making connections. As will be seen from 
Fig. 10, small laterals are taken off from the tunnels at different 
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three feet in diameter, connecting with the latter by two laterals, one 
for the north and the other for the south cables. The cables will be 
supported from the roof of the tunnel by means of re iron 


points for serving individual buildings. The lateral is three feet 
in diameter, and is run horizontally to the building, and then four- 
inch wrought-iron pipes are driven to meet the lateral, this pipe 


DISTRIBUTING BORD 


LLEVTOR 


ea 


FIG. 6.—PLAN OF SECOND FLOOR. FIG. 7.—PLAN OF FOURTH FLOOR. 


being placed under the sidewalk or within the building walls, as brackets. A specially constructed car will permit the unreeling of the 
desired. The pipes, of course, can be readily changed to meet new cables directly from the reels to the racks. Provision has been made 
conditions, whereas the laterals are at such depth as not likely to for the lowering of the car with reel mounted thereon on an elevator 
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Fic. 8.—Cross-SEcTION THROUGH EXCHANGE BUILDING. FIG. I0.—STREET CONNECTION WITH TUNNEL. 


from the basement of the building to the tunnels through a large 


interfere with any probable future improvements in the nature of 
street railway tunnels which have been proposed from time to time. shaft. Sixty 200-pair lead-covered underground cables are carried 


Reverting to the exchange building, the course of the cables from on the north wall to the distributing board located on the second 
the basement to the tunnels is through two vertical shafts, each about floor. These cables are pot-headed underneath the platform sup- 
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porting the board, and from each. one:of the former, eight 25-pair 
cables are taken to the line terminal blocks located on the distrib- 
uting side of the board. The automatic switches on the several 
floors are permanently connected to springs on the protector or 
switchboard side, heat coils and carbon lightning arresters being 
provided in each circuit. All subscribers’ connections are made at 
this point with jumpers, as is the case in manual exchanges. The 
capacity of the board is 12,500 lines on the distributing side, whereas 
that of the exchange is 10,000. 

On the upper floor is installed the power plant, which is seen in 
Fig. 5. From the same it will be noticed that a three-panel marble 
switchboard of substantial construction has been installed. On the 
same are provided the necessary switches to permit of various com- 
binations being made, also a Weston voltmeter and an ammeter and 
fuses of the cartridge type. The primary sources of current for 
both power and lighting purposes are the mains of the Chicago Edi- 
son Company, although a battery located in the basement is used as 
a reserve and for the operation of some of the machines. Two 
2.8-kw Sprague motor-generators are provided for charging the 
batteries from the Edison circuit. By means of switches on the 
switchboard, either one of the motor-generators can be used for 
charging either one of the batteries, one of which is always in 
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is installed in a room in the basement,- especially. built. for that pur- 
pose, and provided with a positive air circulation. The glass jars 
are insulated by porcelain insulators and supported on a wood frame- 
work. All exposed surfaces are thoroughly covered with P. & B. 
paint. The battery was made and installed by the American Battery 
Company, of Chicago. 

The most novel and interesting feature about the exchange, and 
in fact the entire system, is of course the automatic switchboard. 
As a detailed description of the switches has appeared in these col- 
umns, the operating features alone will be considered. The. present 
equipment of the exchange will be that required by 10,000 sub- 
scribers, although one can be readily installed and operated for ten 
times as many. The complexity of the exchange does not increase 
with the size, an increase in apparatus being proportionate to the 
increase in the number of subscribers only. As is well known, the 
paradox of increased complexity of installation and of a corre- 
sponding increased cost of operation holds good for manually-oper- 
ated exchanges, and prevents an exchange of more than some 9,000 
subscribers being readily installed. With an automatic exchange, 
economic considerations alone in regard to the wire plant lead to 
one of the size considered. It should further be borne in mind that 
the same number of switches are always at work in an automatic 
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use. One rheostat is provided for the two machines, which is ar- 
ranged to remain in circuit in any position, thus changing the speed 
of the motors and as a consequence varying the voltage of the current 
delivered by the generators for charging the battery. Two Holtzer- 
Cabot motor-generators are provided for ringing the subscribers’ 
bells. One of these is operated from the 220-volt Edison circuit, 
whereas the other is for use with the storage batteries, thus insuring 
an unfailing supply of alternating current for ringing. Two inter- 
rupters which supply current to the rotary magnets of the second- 
selector switches and are also provided with howler and busy current 
attachments, are operated from the storage batteries exclusively, 
as this gives a most uniform current. It will be noticed that these 
machines are provided in duplicate to insure against any interruption 
in service. A small air compressor located on the third floor is also 
operated from this switchboard by a motor and will be used for 
supplying compressed air for cleaning the switches, this operation 
being necessary once or twice a month. Taps will be located at 
different points on the various floors so that a hose can be readily 
attached to these and used wherever required. 

The storage battery consists of two series of 26 cells, each series 
having a capacity of 350 amp. at the one-hour rate of discharge. 
The cells are of glass and contain eleven plates each. The battery 





exchange, whether the hour be night or day. In manual practice the 
number of operators is increased during the so-called busy hours 
and decreased when the night comes on and the volume of business 
is supposed to be lax. Oftentimes this decrease of force is greater 
than the decrease of business will warrant, some special event send- 
ing in a number of hurry calls which the depleted force cannot 
handle. This can never happen with the automatic exchange, which 
always has as many operators or switches as callers. 

The switchboard in reality consists of units, each composed of 
eleven boards for every 1,000 subscribers. Each board consists 
of six racks, on which the various switches are mounted. In each 
unit supplying service to 1,000 subscribers, the equipment consists 
ot 1,000 subscriber or first-selector switches, which select the first 
figure on the thousand of the number called; 280 second-selector 
switches, which select the particular hundred in that thousand, and 
160 connector switches, which select the last two digits in the 
number, and are really the switches that connect the calling to the 
called subscriber. There are, accordingly, 1,440 switches in each 
battery connections. Of the 300 wires, 100 pairs are connected to 
the “vertical” and “rotary,” or talking banks of contacts, and lead 
to the ten different groups of second-selector switches. The other 
sO nairs connect with the “busy,” or unpnermost hank of contacts, 
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and Jead along the group c! 75 switches so as to prevent any two 
calls from coming in on the same trunk line. The wires from the 
bank of the second-selector switches lead to the counector switches, 
and from there to the first-selector switches, tapping them on to the 
lines leading to the subscribers’ instruments. 

In Fig. 4 will be seen a row of connector switches, part of which, 
as can be readily noticed, being only partly installed. This also 
shows the tell-tale board. Fig. 2 shows the distributing and pro- 
tective board in process of construction. Fig. 3 shows a rear view 
of the racks, whereas Fig. 1 gives a general view of the switchboard 
on the third floor. 

As shown in Fig. 4, a tell-tale board is installed on the fourth 
floor. This is provided with 8-cp bunghole incandescent lamps, 
arranged in ten rows of eleven each, each row corresponding to one 
of the boards forming the switchboard. The lighting of a lamp on 
the tell-tale board in connection with a smaller one on a particular 
shelf of the rack indicated, at once localizes the fault and indicates 
the blowing of a heat coil, which is mounted behind each automatic 
switch. This consists of small wire coiled around a hard rubber 
tube. When a ground on the line or a short circuit in the telephone 
or switch occurs, the wire is heated and the tube expanding releases 
a spring which breaks the circuit to the automatic switch. The spring 
when released makes another contact which lights the signal lamp on 
that shelf, and also the corresponding one on the tell-tale board. 

Below the tell-tale board another lamp board is seen, which con- 
sists of 200 lamps, two for each of the 100 groups of connector 
switches. The alternating current which operates the bells at the 
subscribers’ instruments, is completed through these lamps. In the 
case of a short circuit in any one group, the resistance of the lamps 
prevents the short-circuiting and the cutting out of the other groups, 
and the lighting up of the former at once locates the trouble. 

It is expected that one switchboard attendant will be required for 
each thousand switches. In case of a ground, the heat coil is blown 
and trouble located, as already explained. A short circuit on the 
line is known the instant the subscriber attempts to make a call, as 
the switch, by not operating properly, makes a noise unlike the regular 
sound, but one with which the attendant is familiar, so that he can 
locate the trouble immediately. When a subscriber leaves his receiver 
off the hook, no busy signal is made should a call for that telephone 
be made. By means of a “howler” current the diaphragm of the 
hanging receiver is vibrated rapidly to attract the subscriber’s at- 
tention. 

A measured service will be given by the company, the maximum 
being $85 for business houses and $50 for residences. Each actual 
connection will be made at the rate of five cents up to the maximum, 
all beyond that amount being free. All calls will be registered by 
means of a small meter, similar to a cyclometer, which will be at- 
tached to each first-selector switch at the exchange, busy calls not 
being recorded. 

Although several automatic exchanges have been in operation 
for a number of years and others are being constantly added, none 
has been made which equals in size the present installation. As 
soon as this exchange has been completed and is in successful oper- 
ation, the financial and physical facts relative to the largest automatic 
exchange in the world, which exceeds in size any manually-operated 
exchange ever constructed, will be made available. What this will 
mean to the telephone industry, it is hard to predict, but it is claimed 
that it will revolutionize present apparatus and methods, if suc- 
cessful. 

The magnitude of the work undertaken has been such that to carry 
on the same expeditiously and efficiently, several subsidiary com- 
panies have been formed. The Illinois Telephone & Telegraph Com- 
pany is the parent and operating company which secured a charter 
from the city of Chicago, four years ago. A. G. Wheeler is the 
president of this. The Illinois Telephone Construction Company is 
a subsidiary company organized to construct the system of tunnels 
under the streets for the purpose of carrying the cables. The Auto- 
matic Electric Company, of Chicago, was organized to purchase 
the factory of the Strowger Automatic Telephone Exchange. This 
manufactures automatic telephone apparatus under the Strowger 
patents, and has constructed the boards and telephones for the auto- 
matic exchange, which has been described above in considerable 
and careful detail, and which is now rapidly nearing completion. It is 
needless to say that during the last week, the exchange was a center 
of attraction for those in attendance at the annual convention of the 
National Independent Telephone Association, to many of whom the 
automatic method was almost an entire novelty. 
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Convention of the Independent Telephone Association 
of the United States. 





HE Independent Telephone Association of the United States 
T held its annual convention at the Auditorium Hotel, Chicago, 
June 24 and 25. The first session opened at 2 P. M., June 
24. Judge James M. Thomas, president of the association since its 
inauguration, gave his annual address, which he prefaced by a few 
remarks to the effect that at one time it was thought necessary by 
ministers to preach “hell fire and damnation,” but that there had 
been a change in this respect, and modern sermons were milder in 
their tone He thought that the kind of president’s address that 
was expected by the Independent Telephone Association in past 
years, when the strenuous battle of the Bell interests was on, might 
be likened to the “hell fire and damnation” sermon of former years, 
but he did not think that kind was necessary this year. 

In his address he opened by stating that as president and active 
participant in the affairs of the association for six years, he had had 
ns opportunity to take the general view of its affairs from a distance 
that would enable him to act as critic. He now felt that the asso- 
ciation having accomplished the original objects for which it was 
formed, he should turn his work over to other hands. He thanked 
the association for the honor it had conferred upon him in retaining 
hin: six years as its head. In some quarters the association had 
been criticised as being an organization with but one idea. He was 
glad it was that kind of an organization, especially since that one 
idea involved the very existence of the independent telephone in- 
dustry. Before men can do business they must first establish the 
“right” to do business. This the independent telephone interests of 
the United States had done. At the present time there were more 
telephones in use connected with independent exchanges than con- 
nected with Bell exchanges. The Independent Telephone Asso- 
ciation, he thought, had reached a stage of its existence where a 
reorganization upon a different plan was necessary, since the old 
obiects for which it was formed no longer existed. He thought 
that the future of the association should be placed in the hands of 
the technical telephone men. Telephone problems of to-day were 
those which called for the engineer of the highest practical order 
of business ability, in order that the stability of investment in inde- 
pendent telephone enterprises might be improved. 

Hon. Hugh Dougherty, of Bluffton, Ind., presented a lengthy 
report on “Patent Litigation.” This report was a review of the 
work of the association in patent litigation for the past six years, and 
practically constituted a final repcrt in that respect. A meeting of 
the independent telephone men was called in May, 1897, at Fort 
Wayne, Ind. This meeting adjourned to meet in June of the same 
year at Chicago, at which time the present Independent Telephone 
Association of the United States was organized. The following con- 
vention, held at Detroit, began the work of patent litigation. In con- 
nection with securing funds to carry on patent litigation, some of 
the best legal talent of the country advised that it would not be best 
to allow contributors to the patent litigation funds to be known. If 
this were done, these contributors would become virtually parties 
to the suit, and in case of a decision adverse to independent interests, 
all the independent exchange and manufacturing compamies which 
had been contributors, if their names were known, might be brought 
under an injunction which would prevent them from doing business 
at once. It was, therefore, thought best, as long as this litigation 
was going on, or there was a possibility that the Berliner case could 
be appealed to keep entirely secret the names of contributors to this 
fund. This put the gentlemen in charge of the patent litigation in 
a somewhat delicate position, as they were obliged to ask for large 
sums of money all over the country without rendering any kind of 
public accounting of what was received. Nevertheless, it was grati- 
fying to know that the confidence in the officers of the association 
was kept up for six years, until the work was accomplished. The 
efforts of Judge Thomas in behalf of the association without com- 
pensation were eulogized. It was stated that Judge Thomas re- 
fused to take any compensation for the immensely valuable services 
he had rendered, until all the money needed for the litigation fund 
was contributed, and as a result he had received nothing at all com- 
mensurate with the value of his services. It was urged that before 
the convention adjourned it should take some action which would 
secure to Judge Thomas some of the financial return which was 
his due as compensation for the services he had rendered. A history 

of the patent litigation of the association was then given, together 
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with a complete statement of the contributors and amounts received 
from each for the patent litigation fund. The amount contributed 
amounted to a total of $50,127, all of which had been expended except 
a balance of $62 now in the treasury. The report of Mr. Dougherty 
was received, and a vote of thanks given to the committee on patent 
litigation. 

Prof. J. C, Kelsey, professor of telephony at Purdue University, 
read a paper on “The Telephone and the Technical School.” It was 
noticeable that the first demands for special technical education in 
telephone engineering came from the industrial world rather than 
from the college authorities; in fact, when the matter was first 
broached to college authorities, they did not favor it. Perhaps this 
was no wonder, considering the meagre amounts of telephone infor- 
mation and apparatus to be found in the engineering departments of 
most of the technical schools, and the careful manner in which in 
years past information on telephone engineering had been bottled 
up. Even at the present time, in the American Institute of Electrical 
Engineers, a body whose discussions usually included the best of 
everything in electrical engineering, the telephone papers were usually 
evasions of the subject or a statement of generalities. The questions 
asked of those who were conducting the course in telephone engi- 
neering were amusing and varied, and showed a lack of appreciation 
of the importance of this branch by the questioners. The foundation 
for this course in telephone engineering at Purdue was similar to 
that for any other branch of engineering. Toward the latter part 
of the course the student was taught the principles of operation 
of telephone exchanges, the construction and performance of appli- 
ances and circuits, and lastly the mathematics of the various circuits. 
It was hoped that the telephone engineering course would accomplish 
its object of being a benefit to the industry to which it is supplying 
men. 

Mr. S. P. Sheerin, of Indianapolis, presented amendments to the 
constitution which amounted practically to an entirely new constitu- 
tion, with the exception of Article I, which specified the name of the 
association. By way of introduction to these amendments he stated 
that as at present organized, almost the sole purpose of the associa- 
tion was to fight patent cases. With the battle now completely won, 
the fighting army could be disbanded and reorganized into an asso- 
ciation of great strength for other purposes. The principal change 
accomplished by the new constitution which he proposed was to 
make the membership consist of individuals instead of companies. 
The object of this change was to make it possible for every man of 
good standing in the independent telephone field to become a member 
of the association. It would place the association in the hands of a 
great number of young men now coming to the front on whom the 
future of the association would depend. The admission fees were 
placed at $2 and the annual dues at $1. The principal object of 
the association, as stated in the new constitution, is the dissemination 
and exchange of knowledge. The amendments were unanimously 
carried, without further discussion. 

Judge Thomas read to the association a letter from T. C. Martin 
regarding the work of the United States Census Office in compiling 
information from independent telephone companies. Mr. Martin 
expressed regret at being unable to be present at the convention 
to explain this matter in person. Judge Thomas strongly endorsed 
the effort of the government to get together figures regarding the 
extent of the independent telephone business, because it was to the 
interest of the companies to have the magnitude of the business 
known. Secretary Ware followed up Judge Thomas’s remarks 
with more along the same line, except that what Mr. Ware had to 
say was more especially regarding the giving of information by in- 
dependent telephone men in various localities to the officers of the 
various telephone associations. He had found it very difficult to 
get full information regarding the extent of the telephone business in 
various localities. He said they would be agreeably surprised if 
accurate statistics were available, as usually the number of inde- 
pendent telephones in any country or state were much greater than 
commonly estimated. 

An invitation was read from President Francis, of the Louisiana 
Purchase Exposition, to hold the convention at St. Louis in 1904. 
It was suggested that the second week in September had been set 
aside for electrical congresses, and would be a good date for the 
convention. Prof. Goldsborough, chief of electrical exhibits, was 
present in the convention, and seconded President Francis’s invita- 
tion. It was voted to hold the next convention at St. Louis the 
second week in September, 1904, the exact date to be determined by 
the Executive Committee. 
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The session on Thursday morning was opened by the reading 
of a paper by C. E. Tarte, of the Citizens’ Telephone Company, of 
Grand Rapids, on the Economy of Good Construction. He said 
that while most of the modern construction work was good, there 
were certain companies whose construction work looked as though 
they had been asleep for several years past. As an example of the 
difference in maintenance cost with good as against bad construction 
work, he cited the experience of the Citizens’ Telephone Company, 
of Grand Rapids. The construction of this company, which began 
in July, 1896, at first included but little cable. The pole lines carried 
eight, nine and ten arms and were very heavily loaded. Inside of the 
buildings cotton-covered wire was used. Both wires were put under 
one staple, and there was a general lack of protective devices. After 
being in operation a short time the heavily-loaded pole lines began 
to yield to the great strain put upon them, and the wires became 
slack, causing frequent crosses. Because of the great number of lines 
on a pole it was a matter of half a day to find a cross. After a 
storm, there were so many crosses that every available employee had 
to be pressed into the service to help clear the lines. At such times 
there was no attempt to look for individual troubles. Each pole line 
was gone over and every cross cleared as the repair men went along. 
It was only after several days that the general chaos was sufficiently 
restored to order so that individual troubles could be looked up 
separately. The company finally turned over a leaf as regards ¢on- 
struction work, and began a gradual reconstruction of its lines in a 
more substantial manner. In the new work, fewer wires were put 
on a pole line, and more cables were used. Wires were kept out 
of tree tops, which had heretofore been a source of great trouble, 
and roof fixtures were taken down. The result can be best shown 
by the following figures, giving the number of troubles per year per 
subscriber for several years. In 1899, before the reconstruction 
began, there were three line troubles per year per subscriber. In 
1900 this was reduced to 2% per year, in 1901 to 114 per year, in 1902 
to one every eleven months. In 1903 the line troubles so far have 
been at the rate of only one every two years per subscriber. The 
cost of wages for the repair men necessary to keep the lines in 
operating condition was $2.63 per subscriber less in 1903 than in 1899. 
The depreciation of lines is about one-third what it was formerly. 
The number of men employed in maintaining the lines is less than 
it was three years ago, although there is now double the circuit 
mileage. At the close of the paper President Thomas spoke of the 
Grand Rapids exchange as being somewhat unique, in that all the 
money for building the exchange had been raised by sale of stock 
in Grand Rapids and vicinity. There had been no going outside for 
capital and no bond issue. 

“Eastern Telephone Development,” was the subject of a paper 
read by F. A. Demarest, general superintendent of the Interstate 
Telephone & Telegraph Company of New Jersey. He said that it 
was little realized how extensive independent telephone develop- 
ment was in the East at present. The first and most extensive in- 
dependent telephone development had been in the West, and it was 
commonly considered that the East was backward in this respect. 
While this was true once, it could not be truthfully said at the 
present time. At the beginning of the independent movement in the 
East it was extremely difficult to raise capital and to secure fran- 
chises. Following on this came the difficulty of securing apparatus 
equal in efficiency to Bell apparatus. The builders of the first inde- 
pendent exchanges had almost invariably been to conservative in 
estimating the possibilities of growth, and had installed exchanges of 
insufficient capacity to take care of the business which was offered. 
This was because the original estimates were based upon the number 
of subscribers on the Bell exchanges. He gave several examples 
of this, which he said could be multiplied indefinitely. The rest 
of the paper was a detailed statement as to the names, locations and 
business of the principal independent telephone companies in the 
Fast. 

Mr. L. W. Stanton gave a short talk on “Economies in Telephone 
Service.” The first point he brought up was in regard to economy 
in the distribution of work among the various operators in an ex- 
change, so that each operator will be performing as much as she 
can do efficiently, and at the same time there will be no operators 
overloaded and none with insufficient work. He said that the 
number of lines in front of an operator was no criterion whatever of 
the amount of work that operators had to do. In some cases, ten 
lines in front of an operator might keep that operator more fully 
employed than 150 or 200 lines of another kind. This point should 
be remembered in the design and operation of telephone exchanges. 
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The true measure of work is the number of calls answered per day 
by each operator. For measured service, 500 calls per day to an 
operator’s position was considered about the proper figure, and for 
unlimited service, 1,800 calls per day per operator’s position. In 
making counts of the number of calls answered per day, it is well 
to beware of efforts on the part of the.operators to swell the actual 
amount by recording too many calls, so making their work appear 
larger than it really is. As an example of the importance of dis- 
tributing work properly among operators, he cited two exchanges of 
about the same size operating under similar conditions, in one of 
which operators’ wages. amounted to 57 cents per month per sub- 
scriber, and the average time of responding to a call was over five 
seconds. In the other exchange, the operators’ wages amounted to 
I9 cents per month per subscriber, and the average time of respond- 
ing to a call was 2% seconds. Some exchanges were operated with 
an expense as low. as 13 cents per month per subscriber for oper- 
ators’ wages. As illustrating the importance of good engineering in 
a telephone exchange, he cited the case of two telephone exchanges, 
both built for 5,000 subscribers, one of which cost $150,000 more than 
the other, and was a more expensive exchange to operate and to 
maintain. The next point brought up was a warning to look out 
for idle investment in cables brought about by the inability to use 
a number of pairs of wire in each cable. He knew of many ex- 
changes where a large number of pairs of wire in each cable were 
lying idle and could not be used because they did not terminate 
at a box where they were needed. For instance, a cable might have 
25 pairs of wires terminating in one box, 25 more in the next box, 
and so on. There might be call for only 15 pairs at the first box 
and 40 at the next. The practical result was usually that more cable 
would be purchased to supply the excessive demand at one point, 
while wires terminating at another point would be lying idle. The 
remedy for this is to have multiple terminals for each pair of wires, 
so that it could serve subscribers at two or more points and the in- 
vestment in wires would not lie idle if there were not enough sub- 
scribers at any particular terminal box to employ all the pairs. 
Further than this, it was important to have multiple taps on each 
pair of wires, because it might be desirable to operate party lines, in 
which case one subscriber could be taken from one tap and another 
from another. Some independent companies did not favor party 
lines; but such lines offered a cheap service for those who could not 
afford to pay more, and there were many who would not have tele- 
phones at all if they could not get the cheap party line service. He 
thought that independent telephone companies would have to come 
to party line business, if they had not already done so. Some inde- 
pendent companies, whose exchanges were not originally laid out 
for party lines, had been operating party lines by connecting together 
two subscribers’ lines at the switchboard, so that the party line ar- 
rangement extended no further than the central office. The invest- 
ment outside of the central office in lines was just as large as it 
would have been with individual subscribers’ lines. This practice 
had been engaged in principally because with cables terminating only 
at one point it was not always feasible to get two subscribers on 
one line at one terminal box. As the cables terminated at only one 
box, the company could not connect two parties on one line, except 
at the central office. Of course, the investment was almost as large 
in such a case as it would be for individual lines. Such an arrange- 
ment could not be financially profitable to a company. 

Judge Holmes, of Sherman, Texas, introduced a resolution ex- 
pressing the association’s disapproval of the recent purchase of 
the Kellogg Switchboard & Supply Company by Bell interests, and 
making it the sense of the association that none of its members 
should patronize that company. The motion was tabled without 
discussion. . There was evidently a feeling that in view of the 
various complications connected with the Kellogg Company’s affairs, 
it would be unwise to take any action at this convention. 

Mr. J. G. Ihmsen, representing Judge Thomas’s many Chicago 
friends in the independent telephone field, requested the privilege of 
the floor in order to perform the very pleasant duty of presenting 
judge Thomas with a handsome gold watch. 

Judge Thomas responded courteously, referring to the criticisms 
of his administration which had arisen some time in the past and 
which he now believed were entirely buried. He was grateful to 
receive this token, because he believed that those who had contributed 
towards it had done so in the same spirit that he had contributed his 
services to the independent telephone business in times past, namely, 


because it was what they wanted to do. 
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Mr. H. D. Critchfield urged that now that independent telephone 
companies, were becoming strong, they should not forget that, after 
all, they were very much interdependent upon each other. No com- 
pany could be so strong that it was not dependent upon others. 
Independent interests must stand together in the future as they 
had in the past. The election of officers being in order, he nominated, 
at the request of over a hundred independent telephone men, Hon. 
Hugh Dougherty for president, in recognition of the services he 
had rendered the association. Mr, Dougherty was unanimously 
elected. Senator C. W. Kline, of Hazelton, Pa., was elected vice- 
president. There were two nominees for secretary and treasurer, 
H. B. McMeal and Frank G. Jones. The ballot resulted in 24 for 
Mr. Jones and 18 for Mr. McMeal. An Executive Committee, con- 
sisting of the president, secretary and the following gentlemen, was 
elected: Prof. W. E. Goldsborough, of Lafayette, Ind.; H. D. Critch- 
field, of Chicago; J. G. Ihmsen, of Chicago; Thomas Finucane, of 
Rochester, N. Y.; W. E. Doolittle, of Lafayette, Ind.; C. E, Tarte, 
of Grand Rapids; A. L. Tetu, of Louisville, Ky.; E. E. Clement, of 
Washington, D. C., and Capt. E. A. Moulton. Secretary-elect Jones 
being called upon, said a few words to the effect that he believed the 
present convention and reorganization meant the beginning of a new 
and greater association. 

Mr. H. D. Critchfield said that with the report on patent litigation 
made yesterday, all the doubts of the past regarding the policy of the 
management of the association had been dispelled. It was now seen 
why the officers were obliged to proceed with their work without 
letting members of the association know what was going on. Most 
of the criticisms of the officers, to be sure, had come from those 
who had never contributed a cent to the litigation fund. The fact 
that the contributors had kept it up until the fight was won showed 
that the officers had retained their confidence until the last. He 
thought it was in order at this time to move a vote of thanks to the 
president and retiring officers. The motion was unanimously car- 
ried, and the convention adjourned. Over seventy telephone oper- 
ating men were in attendance. Notes of the exhibit features appear 
elsewhere in this issue. 





Notes on Japanese and Chinese Developements. 


After a hard and bitter fight between the promoters of the Taipeh 
Water Power Company, of Formosa, China, and the Governor- 
General, the establishment of that company has been sanctioned. 
The company has placed orders for electric machinery and other 
appliances. The present capital of the company is 20,000 yen (about 
$10.000). The company’s plant is intended to supply 3,000 16-cp 
incandescent lamps. 

The government of Formosa, China, has proposed to use wireless 
telegraphy between the mainland and Formosa. Receiving stations 
will be at Keelung, Miyeseki and Hizen. 

It is reported that the laying of the submarine telephone cable 
between Hiroshima and Moji is now under way and would be com- 
pleted by this time. 

The City of Macao, China, is to have an electric light plant and 
the local government will advertise for tenders. The exclusive 
privilege is to last for a term of 30 years to the firm securing the 
contract. Tenders must stipulate the amount for which they are 
prepared to supply the power. 

All necessary papers have been drawn up and signed allowing 
the introduction of foreign capital for the Tokyo Electric Railway 
Company, of Tokyo, Japan. The same methods will be employed 
as those adopted by the Tokyo Electric Car Company, which has 
introduced foreign capital, not in cash, but in the shape of motors, 
rails, wires, cars, etc., the price of which is to be paid in installments 
at long intervals. According to the estimate of Sir Malcolm Mac- 
Eacharn, representing the British syndicate, and the directors of 
the railway company, the capital account will be 7,000,000 yen 
($3,500,000), of which 4,000,000 yen, or about $2,000,000, is the price 
of the railway materials, and 3,000,000 yen ($1,500,000) is the ex- 
pense of the construction, so that the amount of the foreign capital 
will be 4,000,000 yen ($2,000,000). The terms of the loan are still 
kept secret, though it is alleged that the Industrial Bank of Japan 
will guarantee its payment. The following is the gist of the contract: 

The British capitalists shall purchase the shares of the railway, 
at their discretion, from the market, and the amount of their sub- 
scriptions shall not be fixed beforehand. 

The Tokvo Electric Railway Company shall use the plan of the 








JuLy 4, 1903. 


works drawn up by Sir Malcolm MacEacharn, and shall attend to 
the business of purchasing land and constructing the line for the 
railway, while the British syndicate shall supply all the materials 
necessary for the construction and carry out all the other work of 
construction. The work shall be guaranteed for one year, and in 
case of any defect therein, the plant shall be reconstructed. 

The Tokyo Electric Railway Company shall be authorized to 
appoint an engineering inspector, under ‘whose direction the con- 
struction will be carried out by the syndicate. 

The construction shall be finished in two years. 

The board of directors of the Kei-hen Electric Railway Company 
has been authorized by the decision of the general meeting to con- 
struct an electric railway between Omori and Shinagawa, and be- 
tween Haneda and Kawasaki, and to issue debentures or to raise a 
loan at their discretion to the amount of 500,000 yen. 

Negotiations between the Hanshin Electric Railway Company 
and American capitalists on the introduction of foreign capital are 
reported to have ‘proved a failure. As a result the board of direc- 
tors of the company have decided to issue debentures at home within 
the limit of $1,500,000 whenever financial conditions become favor- 
able for such a step. The company is, it is said, thinking of issuing 
8 per cent. debentures to the value of 500,000 yen. 

The promoters of the Tamagawa Electric Company, whose share 
capital is now being subscribed, believe that they can pay a dividend 
of over 20 per cent., when the railway is brought into working order. 
The transportation of pebbles from the Tama River to the city and 
the supplying of electric light constitute the principal features of the 
business of the company. It is already reported that the company 
has received applications for lighting to an extent that will bring 
in an income of up to 7,000 yen a year. The company will first con- 
struct a railway between Shibuya and the Futako ferry of the Tama 
River, the length being over 6 miles. Later on, the railway will be 
brought to the moat in the city. 

The report of the directors’ of the Shanghai Mutual Telephone 
Company for the year ended March 31, 1903, shows that the switch- 
board in the exchange at that date had a capacity of 2,100 metallic 
lines. Two hundred and ninety-seven telephones were added to the 
service during the year, making the total connections 916. 

It is reported that the Tokyo (Japan) Street Railway Company’s 
line running from Tanachi, Shiba, to the Ryogoku-bashi, via the 
Maru-No-Uchi, Kanda-Bashi & Megane, will be constructed and 
opened to traffic by the beginning of August next. The company has 
also obtained permission to construct a large number of bridges 
on its line. All the material required for the railway construction is 
on the ground. 

The Shibaura Engineering Works will establish electric light plants 
at Peking and Tien-Tsin. The necessary arrangements have been 
made in China by Mr. Shoychi Shimizu, engineer for the works, 
who will go for a second time to North China at once, taking with 
him the machinery for the construction of the plant. There is already 
an electric plant at Peking, but it is inadequate for the needs of 
that city. 





Steam Turbine Test. 





In a paper read before the recent meeting of the American Society 
of Mechanical Engineers, Mr. Frederick A. Waldron gave a very 
complete account of tests of a Westinghouse-Parsons 400-kw turbo- 
generator plant, installed in the works of the Yale & Towne Manu- 
facturing Company, of Stamford, Conn., the generating outfit con- 
sisting of a two-phase, 240-volt alternator having a capacity of 400 
kw when the turbine is running condensing. Current is generated at 
60 cycles, the speed of the machine being 3,600 r.p.m. 

Reference was made to an incident which occurred when the plant 
was first started, wherein the field structure flew into a large number 
of pieces, entirely demolishing the electrical end and badly damaging 
the steam end, the accident being due to invisible flaws in the field 
forging. No damage was done to the building aside from breaking 
a few panes of glass, nor was anyone injured, although eight men 
were in the room at the time. Owing to the manner in which the 


revolving parts are encased, Mr. Waldron pointed out that the field 
of devastation is not so great in case of a turbine accident, not- 
withstanding its high speed, as in the case of a reciprocating engine 
fly-wheel. 
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The author kept a memoranla of questions that had been asked 
him in regard to the installation and of his answers, some of which 
were as follows: In reply to a query as to whether the windage 
is excessive, he said that it is more than in the case of the slow-speéd 
generator, yet as a whole it has not a disagreeable effect since noise 
in the engine room is a comparative quantity. In answer to a ques- 
tion as to whether he was satisfied with the continuity of operation, 
he replied that aside from the break-down above noted, which was 
due to defects in material or to causes entirely foreign to the machine, 
it has been entirely satisfactory. As to what condensing outfit is 
necessary, he replied that the best is none too good, and for con- 
tinuous running and high vacuums the dry system with a two-stage 
air pump will probably maintain higher average vacuums than any 
other system. Replying to a query as to the use of exhaust steam 
for heating, he said that the turbine exhaust has supplied 25,000 
square feet of direct radiating surface and 7,500 square feet of blower 
stack surface; a temperature of from 60 to 70° F., was maintained 
in all buildings when generating 520 kw, and with a temperature of 
220° F. in the exhaust chamber of the turbine. A 50 per cent. over- 
load has been maintained at full speed for five hours without ap- 
parent injury to the machine. The turbine can be changed from 
condensing to non-condensing when running, this having been done 
daily during the heating period and without difficulty or shut-down. 
The exciter should be driven by an independent engine. The turbine 
costs from 10 to 15 per cent. less than the same size of reciprocating 
engine outfit, while the cost of the power house is 65 per cent. less. 





Test of 400-K.W. TURBINE. 


&% b3 f ev &. g¢ Pounds water 
Sj SoG 83 38 - 2 per kw-hour. 
$8 53 g¢ 85 S29 Maxi- ~— Mini- 

<n] Aog na >.& nA mum, Ibs. mum, Ibs. 
152 3 144.85 27.34 P 28.27 27.91 
323 3 153-3 27.64 3-44 22.70 22.03 
375 4 152 27.43 6.46 23.11 21.46 
397 3 150.92 26.95 19.66 22.45 22.18 
490 5 152.7 27.55 18.2 22.33 21.22 





Finally, in reply to a query as to whether confidence has been shaken 
owing to the accident above referred to, his reply was that a second 
outfit has been ordered. 

The above table gives the results of tests made on the turbo-gen- 
erator unit. The analysis of the tests indicated that with a turbo- 
generator driving induction motors and with an evaporation of 8,707 
pounds of water per pound of coal, a brake horse-power can be de- 
livered from the pulley of a motor for about 2% pounds of coal per 
hour. Under the same evaporative conditions, the average non-con- 
densing engines distributed through the different rooms in the 
plant would require 7.05 pounds of coal for brake horse-power at 
the fly-wheel, or three times that of the quantity required for the 
electrical drive. 





Fleming Lecture on Wireless Telegraphy. 





Prof. J. A. Fleming, of University College, London, lectured on 
wireless telegraphy in the Royal Institution in. London the other 
evening and illustrated his address by means of wireless messages 
flashed to the lecture table from Poldhu. Naturally these demon- 
strations excited great enthusiasm. The next day Prof. Fleming 
wrote to the newspapers to say “that a deliberate attempt was made 
by some person outside to wreck the exhibition. I have evidence 
that it was the work of a skilled telegraphist. I feel certain that if 
the audience present at my lecture had known that in addition to the 
ordinary chances of failure in difficult lecture experiments, the dis- 
play was carried through in the teeth of a cowardly and concealed 
attempt to spoil the demonstration, there would have been a strong 
feeling of indignation.” The next morning brought a sharp reply 
from Nevil Maskelyne, the well-known exposer of the notorious 
Davenport brothers and the author of “Modern Spiritualism,” etc., 
who frankly admits his complicity in the interference complained 
of. He denies that any attempt was made to wreck the demonstra- 
tion. On the contrary, he says, it was permitted to proceed when 
it would have been easy to defeat it. He then adds: “We have been 
led to believe that Marconi messages are proof against interference. 
Prof. Fleming himself has vouched for the reliability and efficacy of 
the Marconi syntony. No one can complain if we proceeded to put 
those statements to the test. The very object of the interference was 
to elicit some such evidence as that which Prof. Fleming had oblig- 
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ingly supplied. If all we had heard were true, he would never have 
known what was going on. Efforts at interference would have been 
efforts wasted. But when we come to actual fact, we find that a 
simple untuned radiator upsets the ‘tuned’ Marconi receivers—and 
Prof. Fleming’s letter proves it.” 

A well-known London correspondent of ours writes us in regard 
to this matter: “You may have seen the correspondence in the Times 
about an alleged attempt to ‘wreck’ a lecture by Fleming on wireless 
telegraphy, at the Royal Institution. I was not behind the scenes, 
but it is absolutely false to say there was any such attempt. Mas- 
kelyne amused himself with overhearing the messages sent from 
Poldhu (via Chelmsford), and before the lecture he himself sent some 
unasked-for messages to the lecture theatre—including the word 
‘Rats’! He carefully abstained from sending anything till the end 
of the lecture, when the message from Chelmsford had been duly 
sent and received in presence of the audience. After that he chipped 
in with an amusing message chaffing Marconi. To call that ‘wreck- 
ing’ a lecture is the sheerest nonsense. There is down to the present 
moment no guarantee of secrecy of freedom from interference in 
wireless work; and Fleming’s petulant accusations of attempts to 
wreck, show that this is so. Fleming used an ordinary coherer. In 
fact, the much-advertised magnetic detector appears not to be used 
anywhere. The Marconi Company’s operators say they have never 
used one.” According to later advices yet, Prof. Fleming did not 
use for his lecture the Marconi syntonic system, but untuned ap- 
paratus. 





The Engineering Conference in London. 





Under the auspices of the Institution of Civil Engineers an engi- 
neering conference has just been held in London, it being four years 
since the last, and the series having begun in 1897. The electrical 
section had Mr. Alex Siemens as its chairman and Messrs. R. E. B. 
Crompton, R. K. Gray, E. Hopkinson and James Swinburne as vice- 
chairmen. Three days were set apart for the meetings of the seven 
sections, which embraced subjects grouped under the head of (1) 
railways; (2) harbors, docks and canals; (3) machinery; (4) mining 
and metallurgy; (5) shipbuilding; (6) waterworks, sewerage and 
gas works, and (7) applications of electricity. Two of these meet- 
ings took place simultaneously in rooms at the Surveyors’ Institute 
in Great George Street; two others at the Guildhall, Westminster ; 
and a fifth at the Institution of Mechanical Engineers, Storrey’s Gate. 

WIRELESS TELEGRAPHY. 

An interesting discussion on wireless telegraphy was opened by 
Mr. E. A. N. Pochin, who said in his introductory paper, that up to 
considerable ranges earth curvature is not a fatal obstacle, but hills, 
he said, may exercise a serious influence. He declared that the 
ether exhibits what might be called a variable transparency to 
Hertzian waves, sunlight being an important factor. As to the syn- 
tonic method of isolation, the conditions for sharp tuning were well 
understood, and theoretically a high degree of privacy seemed pos- 
sible; but the most exaggerated ideas were, however, current regard- 
ing what had hitherto been attainable in practice. Whatever views 
were taken regarding the merits of any existing system, they all 
hoped, and probably believed, that developments would be forth- 
coming to render wireless telegraphy a reliable means of communi- 
cation, fitted for regular commercial work in those special depart- 
ments to which it is so eminently adapted. 

Sir William Preece said he had been working on wireless teleg- 
raphy for fifty years, and his first experiment was conducted not far 
from Westminster Guildhall in the trial of Lindsay’s system. Since 
that period not very much had been done. The only real novelty 
was that alternators had been built with a very high frequency. 
These had been applied by De Forest in America and by Mr. Tesla 
with apparently very great success. If we had advanced in the seven 
years towards the practical development of the system that advance 
had been small. We knew little about disturbances above, and still 
less of what took place through the earth. According to Fessenden, 
taking the sea as the standard and unit, it is thirty times better to 
send wireless messages over it than over fresh water, while over land 
practical communication had not been established for any distance 
whatever. It might be that they could work for ten or twenty miles, 
but sooner or later they were disturbed. Then, as to speed, the 
signalling for long distance was from five to ten and over short 
distances fifteen words a minute; while they had heard that in 
America, with the De Forest syrtem, they were able to get thirty-five 
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to forty words a minute. If that were true, a great advance had 
been recorded. Progress made in different countries was similar 
to that in our own. Not a single wireless commercial telegraph was 
in existence, and the only wireless circuits regularly at work were 
those which he established in 1896. ' 

Mr. Neville Maskelyne agreed that it was difficult to obtain ac- 
curate information upon the subject, as wireless telegraphy was 
passing beyond the purview of the inventor and electrician into that 
of the skilled novelist and sensational editor. Wireless telegraphy 
was a misnomer; it certainly was not wireless and very often it was 
not telegraphy. The whole matter depended upon electrical dis- 
turbances in the atmosphere, which at a big station like Poldhu 
amounted to an insurrection. Wireless telegraphy was simply the 
means of electrically signalling, very useful in its way where em- 
ployed when other means could not be utilized. It was only a stand- 
by, and its natural field was between ship and shore or shore or 
outlying lighthouse or station. It could in no sense compete with 
electric telegraphy where there was a metallic connection between 
stations. 

Mr. J. Gavey, electrical engineer to the post office, held that most 
exhaustive experiments were required as to the possibility of syntony, 
admitting simultaneous communication within definite ranges. Such 
experimenting would involve an amount of plant at the command of 
few. It would require two land stations and a couple of well- 
equipped vessels to bring our information up-to-date. In other direc- 
tions he had personally arrived at these conclusions: (1) That a 
syntonized installation having from 60 to 100 miles length could be 
established with certainty and regularity; (2) with reference to long- 
distance installations, we had very little practical knowledge, and it 
could only be inferred that communication over long distances 
was of a very uncertain character, and that failures were due to 
particular causes still requiring elucidation; and (3) that, although 
sharp tuning was certainly possible, and it aided materially in main- 
taining regular communication, it was not very effective in main- 
taining freedom from interruption by neighboring installations be- 
yond a certain definite range, and that range required to be deter- 
mined. Mr. Gavey described a new and very simple type of re- 
ceiver. It consisted, he said, of a sharpened pencil, adjusted and 
resting lightly on a steel spring, with a little spot of oil at the point 
of contact. It would take up almost any class of signal, assuming 
that there was the right periodicity in the circuit, and with it they 
had taken up signals of all sorts of length from stations both in 
England and France. 

Mr. Alexander Siemens stated that wireless telegraphy had been 
applied to communication with moving trains. The proper way 
to develop it was to apply the system to what it was best fitted for 
first, and proceed slowly. Mr. Marconi had made the great mistake 
of attempting the most difficult feat at once; he should learn to walk 
before he ran. 

ELECTRIC RAILWAY WORK. 

A number of papers were presented on electric railway work, but 
did not embody much that was novel. As to the third rail, Mr. W. 
E. Langdon said: “All the conditions suggest the propriety of con- 
fining the conductor rails to the “six-foot” and dissociating them 
entirely from the sleepers which carry the wheel rails. This would, 
inasmuch as structures would at points narrow the space, and for 
other reasons, necessitate the use of a flexible collector, which ought 
not, however, to prove an insurmountable obstacle. It would also 
entail, where a fourth rail is employed, the provision, in the 6-ft. 
space, of a structure which would accommodate both the potential 
rail and the return rail, either vertically, one above the other, or on 
practically the same level, side by side. It would also claim 
consideration in dealing with crossings. 

Mr. S. B. Cottrell, C. E., of the Liverpool Overhead Road, doubted 
the extension of such roads, in his paper comparing the various 
advantages of overhead, surface and sub-surface. Deep-level rail- 
ways have the advantage that they can be constructed without in- 
terfering with the sewers, gas pipes, etc., with which all busy streets 
in important towns are necessarily so full, and there are many in- 
stances of such railways in London doing useful work, such as the 
Central London and the City & South London Railways, which, al- 
though the cost of construction was very high, are yet able to pay 
a dividend; but it must be remembered that at the present time 
neither of the railways referred to has efficient surface competition. 

The disadvantage of these deep-level railways is the time occupied 
in descending by means of lifts to the platform level. For short dis- 
tances, if there be taken into account the time of descending in lifts, 
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traversing a foot-subway and waiting for a train, even if only I 
minute or 2 minutes—this operation being reversed at the point of 
arrival—the time so occupied does away with the advantages of the 
rapid transit between the points selected, and therefore any keen 
surface competition, such as by electric tramways, would seriously 
decrease the earning powers of these deep-level subways. Another 
drawback of deep-level subways is due to the question of ventilation, 
which in existing tube railways leaves much to be desired. 

The special advantage of shallow railway subways is that pas- 
sengers can reach the trains without the necessity for using lifts and 
foot-subways; therefore, they enjoy the advantages of rapid transit 
from point to point without the waste of time required in descending 
to a deep level. Cottrell spent considerable time in making himself 
acquainted with the shallow subway at Buda-Pest, and although this 
subway has surface competition, the fact that passengers can reach 
the trains by descending a few steps only, and the advantages of 
rapid transit, enable this electric railway to be a financial success. 
The Paris Metropolitan Railway, which is also a shallow subway, 
has had the effect of relieving the streets of a large number of 
omnibuses, and has rendered them available for other purposes. 
This railway also is a commercial success. In his opinion the fact 
that the Metropolitan and Metropolitan District Railways are what 
may be almost described as shallow subways is one of their “assets,” 
and when these railways are electrified, they will enter upon a new 
era of prosperity in spite of other competition. Their ventilation is 
also an easy task. 

Mr. E. W. Monkhouse, C. E., in a paper on transmission and 
distribution by single-phase alternating currents, said that the ad- 
vantages of this method were so apparent, it only remained for a 
good motor to be produced to insure the system being used for long- 
distance power transmission in the future. 

STEAM TURBINES. 

Prof. Rateau, of Paris, read a paper on steam turbines in the 
course of which he said: : 

The prototype of the simple action turbine is that of De Laval. 
He conceived himself that the multiple-action turbine offers greater 
advantages. It is, therefore, a motor of this type that he has de- 
veloped latterly. His turbine, known as the “multicellular,” is com- 
posed of sheet-iron wheels in greater or less number, fixed on the 
same shaft and separated one from another by flat diaphragms. 
Many of these machines are already at work. Wheels of single 
sheet iron suffice up to a diameter of about 1 metre (39 inches) ; 
above this diameter it has been found advisable, in order to avoid 
deformation, to make the wheels of two conical disks of that metal. 
These multicellular “action” turbines can be disposed so as to run 
with very little loss from friction or from leakage, and as a result 
the consumption of steam is proportionately small at any load. 

It is not necessary to insist-on the well-known advantage pos- 
sessed by turbines in general of their smooth and continuous move- 
ment of rotation, but the excessive speed for which they are obliged 
tc be designed in order to meet the speed of flow of the steam con- 
stitutes in many cases a serious inconvenience, e. g., in its application 
to ship propulsion. For a long time this hampered their use for 
electric installation, but latterly dynamos of very high speed have 
been constructed, worked .by steam turbines, constituting an outfit 
of light weight, requiring small space, and, although of ample power, 
of low cost, and, as a consequence of working and upkeep, as simple 
as can be desired. It follows that for this purpose the steam turbine 
may be expected rapidly to supplant the piston engine. 

Direct-coupled to ventilators and centrifugal pumps, steam tur- 
bines, owing to their capability of producing great power at high 
speed, exhibit surprising results. Prof. Rateau has installed turbo- 
ventilators giving a pressure of half an atmosphere, and_ turbo- 
pumps with a’lift of several hundred metres. He is prepared to 
install plants of several thousand horse-power compressing air to 
more than 6 atmospheres, or raising water to more than 600 metres 
(say 2,000 feet). This shows that the steam-turbine possesses vast 
possibilities. 


German Electrical Goods for Russia. 





Consul B. H. Warner, at Leipzig, reports: “German electrical 
interests are petitioning the government officials to arrange in making 
a new commercial treaty with Russia for lower duties upon German 
electrical supplies. At the time about 20,000,000 marks’ 
($4,760,000) worth of electrical goods are exported to Russia from 


Germany annually, and the amount is increasing from year to year.” 


present 
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Composite System of Electrical Transmission 
and Distribution.* 





By FrepericK BEDELL. 


LECTRICAL energy after generation must be delivered eco- 

FE nomically and in suitable form to the consumer. This delivery 

is commonly divided into two parts, namely, transmission and 
distribution, each of which must be efficient and simple. 

Distribution should be by Such a system that the customers’ ap- 
paratus—motors or lamps-—are connected directly to the distrib- 
uting wires without the intervention of special contrivances. Again, 
inasmuch as low voltage receivers are required, it should be possible 
to gain the advantage of distributing at a higher voltage than that 
of the receivers. The three-wire system is widely used, being very 
efficient in this respect, and should be retained so that new economies 
will be in addition rather than alternative thereto. Furthermore, 
should a change of system be contemplated, it should be possible 
to convert an existing system into the proposed one without great 
expense or annoyance. The distribution system should be one 
that can be supplied from any approved generating plant and trans- 
mission system; for example, the distribution system should not 
call for the abandoning of an existing three-phase or two-phase 
primary line. 

Transmission should involve the use of only standard apparatus, 
including transformers and generators. Provision should be made 
for supplying electricity in a satisfactory form for light and for 
power; the motor load should not interfere with the lighting service. 
Copper economy must not be inferior to the three-phase system. 

In a word, to be desirable a transmission and a distribution system 
must not be inferior in economy, simplicity, flexibility or quality 
of service to existing systems, while it should be superior in as 
many of these particulars as possible, and at the same time make use 
of the same apparatus. Let us see in what way the composite system 
meets these conditions. 

In the days of direct current, 10 amp, plus 10 amp. always made 
just 20 amp.; 10 volts and 10 volts made 20 volts; all quantities 
added arithmetically. This was substanially so with single-phase 
current. But with polyphase current we get the advantage of geo- 
metrical addition; quantities add in two dimensions instead of in 
one. Take the three line conductors of a three-phase system. Be- 
tween each pair of wires the voltage is, say, 1,000 volts; we have 
practically three single-phase transmissions at this voltage connected 
together in delta, and yet nowhere does any voltage exceed the 1,000 
volts. The three points forming the triangle of voltages are in a 
plane and not in a straight line. 

A similar advantage arises in transmitting jointly a direct and an 
alternating current, or alternating currents of two frequencies; 
differing currents add as though at right angles. Thus 10 amp. of 
direct and 10 amp. of alternating current combine to make 14.14 amp. 
ot composite current. Hence it comes about that a saving in con- 
ducting material is effected. A composite current requires only that 
amount of copper required by either current separately. 

In the case cited, let the resistance of the conductor be unity. The 
line loss is then 100 watts for either current alone and 200 watts for 
the composite current, whereas if we had superposed two like cur- 
rents of 10 amp. each the loss would be 400 watts. 

Another fundamental characteristic is that differing currents 
ignore each other; each is ignorant of the presence of the other. 
Each has its own independent line drop unaffected by the other, 
The regulation of lamp and motor service may thus be made inde- 
pendent; the severest overload on the motors will not cause the 
lamps to wink. 

These properties point to certain important advantages to be 
gained by double-current transmission. 

For primary transmission it is commonly desirable that both of 
the composite currents be alternating; when desired, however, a 
direct current may be transmitted over single-phase, two-phase or 
three-phase lines for special purposes, as are lighting, starting 
rotaries, etc. 

In two-frequency transmission a variety of composite arrange- 
which 
we will call the tetrahedral system—on account of interesting and 
peculiar properties which it possesses and the fact that on account 
of simplicity and economy it fits the requirements of present practice. 





ments are possible, of which I will now describe but one 
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* A paper read before the Cleveland Electric Club, June 3, 1903. 
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We have seen that the advance from single-phase to polyphase 
transmission is represented, so to speak, by the advance from a 
line to a plane. Why not proceed further and gain any advantage 
there may be in using a third dimension in our pictorial represen- 
tation? This we may do by combining a two-phase current of one 
frequency (the e.m.fs of which are represented by two lines, 4 and B, 
at right angles) with a single-phase current of different frequency, 
the e.m.f, of which is represented by a line, C, at right angles: to 
both A and B. The model illustrates this. Two sticks, A and B, 
each 20 inches long, represent phase A and phase B of the two-phase 
e.m.f., each 20,000 volts. The stick C, about 14 inches long, to 
represent a single-phase voltage of 14,140, connects the middle 
points of A and B. Each stick is at right angles to the other two. 
The ends of A and B represert the potentials of the four line wires, 
and it will be seen that the difference of potential between any two 
wires is 20,000 volts; that is, from one end of A or B to another end 
of A or B is just 20 inches. This is a four-wire analogy of the 
three-wire, three-phase system. Systems with more than four wires 
with equal potential difference between wires can be employed ex- 
tending the same principle, but no models can be made to illustrate 
them, for more than three dimensions would be required. The tetra- 
hedral system,* with two frequencies (two-phase current for 
power and single-phase for light) meets well present practical re- 
quirements. I will show by means of lantern slides some of the ways 
of obtaining and utilizing the tetrahedral system. Composite trans- 
mission with asynchronous currents, as illustrated in the tetrahedral 
system, possesses the characteristics which we have noted of copper 
saving and independence of lamp and motor regulation. I will now 
call your attention to the unicyclic system which has been developed 
and operated by the writer for obtaining independence of regulation 
by means of synchronous currents. Although the use of polyphase 
low-frequency current for power, and single-phase high-frequency 
current for light is generally looked upon as desirable, there are in- 
stances in which the installation of only a single frequency is pre- 
ferred. Suppose that between the two neutral points of a four-wire, 
two-phase system of say 2,000 volts a single-phase e.m.f. of half 
value; that is, 1,000 volts of the same frequency, be interposed. At 
the receiving end the single-phase load is similarly connected; in 
amount the single-phase load should be one-fourth of the polyphase 
load to give the same regulation, the voltage of the two being 1,000 
and 2,000, respectively. We now get, however, a voltage of 2,236 
between certain wires. With the same line copper, the load has 
been increased from 1.00 (two-phase) to 1.25, which exactly corre- 
sponds to the increase of line voltage. The generator and trans- 
former voltages are the same as before and the single-phase and 
polyphase load are independent as to regulation. With one fre- 
quency we are, however, always limited to one plane in our graphical 
representation of potential difference and must forego the luxury 
of the third dimension with its accompanying advantages. The 
unicyclic system may be used advantageously when a station has 
outgrown the capacity of its primary lines. 

The system is particularly suited to transmission lines for both 
light and power. Take the case of long-distance trolley lines sup- 
plied through rotaries from polyphase feeders. Intermediate towns 
through which the line passes may be lighted by single-phase current 
from the same feeders with independent regulation. For secondary 
distribution, the problem usually is to combine a direct-current, 
three-wire system with an alternating single-phase or polyphase 
system. This means that the Edison district of a city may be invaded 
with alternating apparatus—Nernst lamps and induction motors— 
and that the Edison district itself may be profitably extended into 
the outskirts of the city hitherto exclusively alternating. This sug- 
gests a happy solution of the municipal distribution question. 

There are various ways of applying the composite system to such 
service, and when the use of the system is contemplated a careful 
study of local conditions will show the best way of adapting the 
system to each particular case. It is so flexible that I can scarcely 
give a brief and general description, but from the lantern slides 
of typical applications of this system, some of which are actual 
wiring schemes, you will see the practical working of the system. 
Some of the arrangements shown have only been tried experi- 
mentally. For combining direct and single-phase either generators 





* The copper economy and some of the engineering features of the tetrahedral 


system are discussed in ELECTRICAL Wor.tp AND ENGINEER, Feb. 28, 1903. For 
further articles on the subject, see Electrical Review, March 14, 1903. Elec- 
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or receivers, I will show you the square, the interneutral and the 
plain differential connection. The square connection is convenient 
for receivers, but not for generators; the reverse is true with the 
differential connection. The combined square and interneutral con- 
nection gives a good working system. With two-phase alternating 
current, the square connection cannot be used; either the differential 
or the interneutral connection may be used to advantage. This 
gives a very flexible distribution system, supplying incandescent 
and Nernst lamps, and also direct-current and polyphase motors. 
The copper economy is high. For isolated plants all the current can 
be supplied by a single double-current generator. 

I have shown you some of the ways in which the composite system 
is used for transmission and distribution. The simplicity of the 
circuits, the saving in copper, the improved regulation and great 
flexibility of the system are important characteristics, which make 
it desirable not only for new work but also as a means for develop- 
ment and improvement in the case of transmission and distribution 
systems now in operation. 





Alternating-Current Motors for Variable Speed. 





At the recent Saratoga meeting of the American Society of Me- 
chanical Engineers, Mr. W. I. Slichter read a paper with the above 
title, directed at the erroneous impression that a variable speed 
cannot be obtained with an alternating current motor, and that if 
an alternating current plant is to be installed, the idea of obfain- 
ing a variable speed drive of any of the tools must be abandoned. 
In starting out it was, however, admitted that the alternating cur- 
rent motor cannot compete with the direct-current type where con- 
tinual variations of speed, throughout a wide range, are required, 
as the latter motor is usually superior in efficiency under these con- 
as the latter motor is usually superior in efficiency under these condi- 
tions. A case was assumed where an alternating current plant is de- 
sirable for general reasons, such as distance of transmission or avail- 
ability of power, and a considerable amount of the power is used in 
constant speed work, but a certain portion of the work requires a 
variable speed. What is the most appropriate and most efficient 
method of obtaining the variable speed? 

The speed of an alternating current motor may be controlled in 
a number of ways: 

(a) By varying the potential applied to the primary of a motor 
having a suitable resistance in the secondary. (b)By varying the re- 
sistance in the secondary circuit. (c) By changing the connections 
of the primary in a manner to change the number of poles. (d) By 
varying the frequency of the applied voltage. 

The characteristics of the polyphase induction motor are very simi- 
lar to those of the continuous-current shunt motor—that is, at a con- 
stant impressed voltage and frequency the speed tends to be con- 
stant, and a considerable change in load will not cause an appre- 
ciable change in speed. As the load increases, the speed drops 
gradually to a critical point, usually about 15 to 20 per cent. be- 
low the normal value, and then the motor breaks down completely 
if the load is any further increased. The same action occurs ex- 
actly if the load is kept constant and the voltage is decreased. But 
if the frequency of alternation of the impressed voltage is decreased, 
the speed will decrease in exactly the same proportion. That is, for 
a given frequency and a given number of poles in the motor, the 
speed is practically fixed and independent of all other effects. The 
one exception to this last rule is the effect of the resistance (or 
losses) in the secondary (usually the rotating) member. 

The drop in speed from the synchronous value is directly pro- 
portional to these losses. Thus, by increasing the resistance of this 
circuit, any desired speed may be obtained at the expense of these 
lesses. With the increased resistance, the speed at which the motor 
breaks down may be reduced to a very low value, even to zero 
speed. Thus, by reducing the voltage applied to the motor for a 
given torque, the effect is produced of over-loading it, and the speed 
drops. These characteristics are equally true for the two-phase or 
three-phase motor, of course, as the two motors are practically identi- 
cal in their construction. 

In this connection it should be remembered that a variation of an 
alternating voltage may be obtained by means of a reactance or com- 
pensator with a very small loss of energy, whereas with a continu- 
ous voltage the loss of energy is usually proportional to the varia- 
tion in voltage. These methods were then taken up in the order enu- 
merated, and their characteristics analyzed. 
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Potential Control—In this a suitable reactance or “compensator” 
reduces the line voltage to the fractional value desired. In this re- 
duction the energy lost is only about 5 per cent. of the amount trans- 
formed. The induction motor should have a very large resistance in 
the secondary, which is preferably of the squirrel cage type. This 
resistance gives the motor a speed characteristic such that its full 
load speed is some 10 per cent. less than that of a normal motor, 
and as the load is increased, the speed will fall to about 30 per cent. 
of this value without the motor “breaking down” or falling out of 
step, which in the normal motor usually takes place at about 80 per 
cent. of the full load speed. 

Such a motor would have the following characteristics, assuming 
its synchronous speed as 1.00, and the voltage applied as 100. (This 
is based on a 50 horse-power, 40 cycle motor, at 800 revolutions per 
minute, as an instance.) For constant full load (50 horse-power) 
torque at various speeds: 
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FO 1066 GWEG: ba csevieseas 89 100 81 8.8 K.W. 0.0 K.W. 
Three-quarter load speed .... .67 66 59 18.5 K.W. 1.0 K.W. 
One-half load speed ........ 45 57 37 32.0 K.W. 2.0 K.W. 
One-quarter load speed ..... 22 56 17 45-7 K.W. 3-5 K.W. 
Normal motor (full speed).. .98 100 88 5.0 K.W. 0.0 K.W. 


From this it will be seen that the principal and worst character- 
istic of this scheme—the losses increased in the motor (thus increased 
heating) with the decreased speed. This means that the motor must 
be larger than normal. 

Rheostat Control—tIn this scheme the secondary or rotor must 
have a definite winding (as opposed to the squirrel cage, which is 
cheaper) with slip rings and brushes to lead out the current. The 
friction and resistance losses due to these brushes decrease the effi- 
ciency of the motor somewhat. The secondary is usually wound for 
a higher voltage and less current than in the standard or normal 
motor, to minimize these losses. The action of this method is based 
on the principle that, in an induction motor, the drop in speed for 
any given torque is proportional to the resistance of the secondary 
circuit. 

This scheme would show the following characteristics for the same 
motor as before at 50 horse-power torque, constant: 
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PO ER DONE kh i visit teases -96 100 86 0.0 K.W. 
Three-quarter load speed ..... 72 100 65 5 K.W 9.0 K.W. 
One-half load speed ........ .48 100 43 5 K.W 18.5 K.W. 
One-quarter load speed ........ -24 100 22 5 K.W 28.0 K.W. 
Normal motor (full) .......00 -98 100 88 5 K.W 0.0 K.W. 


As will be seen, this method gives a higher efficiency through- 
out, but particularly excels the preivous method in having so much 
smaller losses in the motor itself, thus permitting of a smaller de- 
sign and less danger of damage. The losses are concentrated in a 
rheostat, which is a cheaper piece of apparatus and less liable to 
damage, being of iron and asbestos usually, instead of high grade in- 
sulating materials, as in the motor proper. 

Changeable Poles—By using a pitch of winding which is com- 
mensurable with two numbers of poles, we may build a motor which 
will operate with either 4 or 8, 6 or 12, etc., poles, by a slight change 
of the connections. Or by a more intricate arrangement of windings 
a change from 4 to 6, 6 to 8, etc., may be made. 

In this arrangement it is necessary to use a squirrel cage arma- 
ture, since it is suitable for any number of poles, and the pitch of 
the primary coils has to be made some compromise value between 
the normal pitch of the two combinations, so it is usually not the 
best or most effective pitch for either number of poles. Therefore 
the constants of this motor should not be expected to be as good as 
those of the standard motor. 

Of course such a motor operates advantageously only at two 
speeds corresponding to the synchronous speeds of the two arrange- 
ments. Thus, a 12 and 6 pole motor at 40 cycles would operate at 
either 400 or 800 revolutions respectively. If a wider range is de- 


sired, the potential control scheme first mentioned may be com- 
bined with it. 
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For a motor operating at full and half speeds, say with 6 and 12 
poles for 800 and 400 revolutions, we would have: 


Volts. Eff. Losses. 
Full speed, 50 horse-power ............++. 100 86 5.8 
Half speed, 25 horse power ............+. 100 74 6.6 


Thus, for full load torque at half speed we get an efficiency al- 
most double that obtained with the other methods, but what losses 
there are are in the motor itself, as in the first case. The losses are 
about the same in the two cases, the speed thus the ventilation being 
half in one case, the heating is greater at the lower speed. 

Variable Frequency.—Every induction motor tends to run at syn- 

60 X frequency. 
Poles 


2 


chronous speed—that is, at a speed equal to 


Thus, if a different frequency is impressed on the motor, it will run 
at a different speed. Some installations have been made where two 
or three alternating-current generators are used to obtain - differ- 
ent frequencies, and these circuits are carried around the shops by 
various sets of lines (usually three in each set) and the motor con- 
nected to the lines giving the frequency and speed desired. For nor- 
mal losses in the iron the voltage must vary with the frequency. Thus 
for full and half speed we have: 


Volts. Eff. Losses. 
Full speed, 50 horse power .............. 100 88 5 
Half speed, 25 horse power ............. 50 87 2.8 


Generators have been built having stationary armatures in the same 
frame and two revolving fields, with a different number of poles on 
the same shaft to give the multiple frequency desired. An application 
of this principle, which is very pretty theoretically, is that of a very 
small variable speed induction motor (whose losses are negligible) 
which drives a commutator feeding the primary of the load machine; 
by a suitable control of the little motor any desired frequency may be 
supplied to the load machine from zero to full value, thus it may be 
started and run at any desired speed. A variation of this is to attach 
the commutator to the shaft of the load machine and the brushes to 
the shaft of the controlling motor, thus when the load machine ‘is 
standing still the brushes revolve at almost full speed on the com- 
mutator, and a very low frequency is obtained in the commutated cir- 
cuit. As the load machine speeds up, the difference in the speeds of 
the commutator and the brushes decreases, and hence the frequency 
increases until that time when the commutator and brushes are re- 
volving together at the same speed when there is no commutation 
and the load machine receives full frequency. 

From the above it will be seen that the changeable pole and vari- 
abie frequency methods are the most efficient, but do not permit of a 
variation through a wide range of speed. The rheostatic control is 
the simplest and easiest of control, giving a range from standstill to 
full speed, but is not as efficient as the first two, although more effi- 
cient than potential control. The last mentioned has the disad- 
vantages of low efficiency and considerably increased heating in the ° 
motor itself, and is also unstable at low speeds, say below one-third 
speed. That is a small variation in torque or a smaller variation 
in voltage will cause a considerable variation in speed. 

The potential control is used where moderate variations in speed 
are wanted, not reaching to less than half speed for instance, and 
where the load is intermittent, not giving the motor a chance to get 
too hot. Its great disadvantage is the amount of current it takes at 
starting, which causes considerable disturbance in the supply circuit, 
flickering of lights, etc., due to the drop in voltage. The motor used 
is a cheaper one to build (for the same size) than the others, but if 
anything like continuous running is desired, the motor must be 
larger, thus much of this advantage is lost. 

One advantage of this motor is that it may be totally enclosed for 
use in powder mills, oil refineries or where much dust or corrosive 
vapor is encountered, as it may be controlled from a distance without 
increasing the number of wires. 

The rheostatic method is particularly adapted frequent 
starting and low speeds are required, as it causes no unusual drain 
on the supply system when starting. Thus it is used for hoists, ele- 
vators,.etc. 

The changeable pole system has the same disadvantages in starting 
as the potential control. For long-continued running at only two 
different speeds it is excellent, and has constants comparable with 


where 


those of a continuous current motor. 
To vary the frequency of alteration for the motor requires an in- 
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creased inves‘tiuent in generating station or auxiliary apparatus and 
line copper, and the greater the number of speeds desired, the greater 
this complication; but in its action and economy it is equal to any. 
One point which is important to bring out is that with the change- 
able pole and changeable frequency systems the motor will not vary 
appreciably from the set speed for changes of load, while with either 
potential or rheostatic control, a change of load will cause an appre- 
ciable variation from the desired speed, requiring a readjustment of 
tue potential or resistance to bring the speed to the desired value 


again. 





Preparing for Wireless Telegraphy on the Pacific. 





Mr. W. G. Clark, of Seattle, Wash., who is prominent in elec- 
trical affairs on the Pacific coast, and who has been in charge of the 
engineering and construction of the wireless telegraph stations for 
the De Forest Wireless Telegraph Company between Seattle, Nome, 
Siberia, Japan and Manila, sends us some interesting details of the 
work. He writes: “I am just putting in the first station at Cape 
Flattery, which is to be 109 hp, with towers 220 ft. high, located on 
cliffs 170 ft. above the water. It has been quite a problem to design 
the towers, as the wind pressure at that point at times reaches 135 
miles per hour. There are no harbors anywhere near the point, and 
it is necessary to haul the material up the side of the cliff to the rocks 
at the top. The ocean comes right up to the base of the cliffs, so it 
has been difficult to devise means of handling the necessary supplies. 
I recently installed a wire tramway on the top of the cliffs out to the 
rock standing some distance out in the Pacific Ocean, and now run 
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Recent Electrochemical Developments. 


CARBON ELECTRODES, 


A patent was granted on June 23 to James Hargreaves, John 
William Stubbs and John Kearsley, of Middlewich, England. Mr. 
Hargreaves is well known as one of the inventors of the Hargreaves- 
Bird cell for the electrolysis of sodium chloride. The subject of the 
present patent is the construction of carbon electrodes for electrolytic 
cells, so as to have a small electrical resistance and to allow a ready 
renewal of parts of the electrodes when worn or broken. For this 
purpose the inventors pass rods of carbon through the openings 
of a metallic conductor bar and fasten blocks of carbon to the ends 
of these rods; a casting of lead is used to make electric contact 
between the metallic conductor bar and the carbon rods; the con- 
ductor bar and lead castings are covered with cement. 

ZINC CUP FOR PRIMARY BATTERIES. 

For a great many portable primary batteries, particularly for dry 
cells, the containing cup is made of zinc and constitutes the anode. 
Such cups are commonly made by. rolling the zinc into sheets, bending 
the sheet into cylindrical form, soldering the edges together and 
soldering to one end of the cylinder a bottom and to the other end 
a binding post. In a patent granted to Vincent G. Apple, of Dayton, 
Ohio, on June 23, the following construction of a seamless cup of 
zine is described. Zinc is heated to its melting point, 420° C., and 
forced under a pneumatic pressure of about 125 pounds per square 
inch into a mold. The zinc then forms a compact, homogeneous 
structure of uniform density, without flaws or blow-holes, so that 
the walls of the cup may be made very thin. The cylindrical wall 





DIFFICULTIES ENCOUNTERED IN ESTABLISHING WIRELESS TELEGRAPHY ON THE Paciric Coast. 


barge or scow under the tramway and lift the material from the 
tram to the top of the cliffs by means of an engine located on the 
cliff. It was troublesome to get the rope over the rock, as it was a 
perfectly straight rock go ft. high and impossible to climb, but we 
succeeded, and now have the tramway installed ready for operation. 

“The question of removing timber is also one of considerable im- 
portance. I enclose you herewith a photograph giving you some- 
thing of an idea of the forest tangle which we have to remove before 
starting the towers. We have some trees 9 ft, in diameter which 
have to be removed. The trees are standing so close together it is 
almost impossible for a man to get through between them. I enclose 
you another photograph showing the point at which we have to 
unload supplies. The place shown in the picture is entirely covered 
by water at high tide, but when the wind blows the waves fill the 
pockets even at low tide. Material has to be hoisted up the face of 
the cliff back of where the men are standing, to a height of 170 ft. 

“I also send you a picture showing how the weather can mix things 
up on the Cape. The rock in the foreground is the one on which 
we have our tramway fastened, and is something over go ft. in height, 
and storms often bury this rock completely under water. The wave 
in the picture which you see dashing against the rock is thrown up 
60 ft. above the rock, and the rock upon which it is dashed is some- 


thing over 60 ft. in height, so you see it can get real stormy and 


dangerous when it tries. 
“We have a great many Indians employed on the station, and in 


fact the station is being constructed on one corner of an Indian 
reservation. Just think of it! Aborigines constructing a wireless tele- 
graph station on their own hunting ground for trasmitting messages 


over two thousand miles of the Pacific Ocean into Dutch Harbor, 
Alaska. What would Volta, Ampere, Ohm and Faraday think of 
such as this? Is it not a place where the Past and Present shake 


hands and travel on together?” 


is corrugated or undulated in order to obtain a large active electrode 
surface and to strengthen the mechanical structure. 
STORAGE BATTERY CONSTRUCTION. 

Two patents were granted on June 23 for new constructions of 
storage battery plates. Mr. George H. Gale, of Detroit, Mich., forms 
a series of holes through a sheet of metallic lead, and reams out or 
cuts away the walls of these holes between the two surfaces of the 
plate, so that the holes communicate between the surfaces of the plate 
and form an interior chamber. This internal chamber is filled with 
a solid mass of active material. The plate will thus be able to hold 
a great amount of active material without danger of dropping out, 
but it seems doubtful whether the active mass is best located to 
enable the electrochemical action between the active mass and the 


ions of the electrolyte, to go on. 

Mr. Carlo Bruno, of Rome, Italy, constructs plates for automobile 
batteries as follows: He rolls a conducting plate of lead out to 
less than one-tenth of a millimeter in thickness and stamps out of the 
plate upon one or both sides projections at right angles to the plate. 
The active mass which has previously been formed into sheets is then 
applied upon the plate, an endless strip of the mass being pressed 
upon an endless strip of the lead plate, and the latter is then cut into 
suitable lengths. As such a plate is liable to bend easily, it is sup- 
ported by being enclosed in a receptacle of celluloid perforated in 
the usual manner. These receptacles are laterally stiffened by cor- 
rugated vertical strips of celluloid. 

In this connection we may also mention a patent granted on June 
23 to Mr. Hiram Percy Maxim, the well-known engineer of the 
Westinghouse Company, for a charge indicator for storage batteries. 
On automobiles it is important to know exactly how far the battery 
is discharged. An ordinary voltmeter would indicate this sufficiently, 
if the battery would be discharged at constant normal discharge rate, 
but this is not the case in automobile service. Mr. Maxim has, there- 
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fore, devised a voltage-indicating instrument with means of com- 
pensation for such voltage variations as are incident to variations in 
the discharge rate; that is, he provides compensation both for the 
drop in voltage, due to discharge rates above the normal rate, and 
for the rise in voltage due to discharges below the normal rate. His 
instrument, therefore, indicates the voltage corresponding to normal 
discharge rate and thus shows the condition of the battery charge. 





New Telephone Patents. 


TELEPHONE FIRE ALARM APPARATUS. 


An automatic burglar or fire alarm attachment for telephone 
systems is the subject of a patent issued to S. Schwarzschild, of 
Rochester, N. Y. This, like many preceding similar devices, 1s 
adapted to connect to the subscriber's telephone circuit, and to in- 
through a switch, an induction coil and interrupter, with 
thermostats or window switches, etc. The operating of the aux- 
iliary circuit by the momentary closing of one of these emergency 
contacts permanently the controlling switch, signals the 
central office and through the interrupter greets the operator, upon 
This notifies her of the urgent 
nature of the call. There are two unfortunate circumstances which 
affect the adoption of such a system. First, probably few telephone 
companies would care to take the responsibility of “protection,” and 
secondly, in those places where central energy systems are in use 


terconnect, 


closes 


her response, with a howling buzz. 


(and these the very kind of places where protection would be most 

frequently desired), the awkward habit occasional relays have of 

buzzing on their own account would undoubtedly cause considerable 

trouble from false alarms. 
LOCAL REPEATER. 

Under the title, “Apparatus for Telephoning,” J. R. Troland, of 
New York, has obtained a patent for details of construction per- 
taining to the original scheme for telephone repeaters. With this 
scheme it was contemplated to allow the receiver of the first stage of 
the circuit to talk into the transmitter of the second stage and vice- 
versa. Such apparatus did not operate satisfactorily for long-dis- 
tance work, but Mr. Troland thinks he has a use for it as a means 
of talking connection between private and central office telephone 
systems. Thus, in order to extend a call received via the central 
office line, the transmitter and receiver of an extension line of the 
private system are to be brought into proximity to the instruments 
of the central office line, and by means of the private system switch- 
board are to be extended to any desired location. 

To such an application of private instruments the operating tele- 
phone company would probably obiect very strongly, but even though 
this obstacle were removed, it seems doubtful that any very practical 
use can be made of this device, for two reasous: In the first place, 
if the excitation of the diaphragms is kept small, very poor trans- 
mission will result. On the other hand, if this excitation be made 
great, then the repeating apparatus’ from the two directions being 
interconnected will cause a mutual repetition irrespective of external 
excitation. This will be a hum depending upon the natural acoustic 
properties of the various diaphragms and similar to that ordinarily 
produced by bringing one’s transmitter and receiver into proximity. 





Boiler Tests. 


Tests of eight Manning upright boilers, as reported at the recent 
meeting of the American Society of Mechanical Engineers by Mr. 
F. A. Waldron, showed 8,707 pounds of water evaporated per hour 
per pound of coal with a steam pressure of 151 pounds, equivalent 
to 10,240 pounds from and at 212° F. The equivalent evaporation 
from and at 212° F. per pound of dry coal was 11,130 pounds, and 
12,370 pounds per pound of combustible. At the same meeting Mr. 
k.. A. Hitchcock communicated the results of tests on a 107-hp Bab- 
cock & Wilcox boiler at the Ohio State University. With an econ- 
omizer and air heater in use and a steam pressure of 136 pounds, the 
evaporation was 9 pounds per water per pound of coal, equivalent 
to 9,879 pounds from and at 212° F. 
from and at 212° F. 


The equivalent evaporation 
per pound of dry coal was 9,988 pounds, and 
trial with 
Pocohontas coal these figures became 10,482, 11,640, 12,507 and 12,327 


10,980 pounds per pound of combustible. In another 


pounds respectively. In this latter test the efficiency of boiler and 


grate was 75.50 per cent., and the efficiency of the system 80.28 per 


cent. 
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CURRENT NEWS AND NOTES. 


ELECTRIC ROADS IN SPAIN.—United States Consul-General 
Lay, of Barcelona, Spain, informs us that two electric roads are 
being built in Spain. One runs from Porrino to Mondaris, in the 
Province of Pontevedra, and is being equipped by the Westinghouse 
interests. The other is from Linares to the mines, in charge of the 
Société Francaise d’Electricité et Traction en Espagne. 

THE BUCKET SHOP EVIL.—Mortimer H. Wagar, vice-presi- 
dent of the Consolidated Stock Exchange, and George W. Baily, 
representing the New York Cotton Exchange, left this city last week 
for Chicago, where they will represent their respective institutions 
at an anti-bucket shop conference which has been called by the 
Chicago Board of Trade. The result of the meeting may be the 
formation of an anti-bucket shop association made up of repre- 
sentatives of the institutions participating. 


STEEL CORPORATION IN CANADA.—It is stated that the 
United States Steel Corporation is about to establish works at Port 
Colborne, Ont., on the Welland Canal. This branch will employ at 
least 3,000 men and the object is to secure absolute control of the 
Canadian market. The trust, it is said, has obtained the government’s 
permission to form a basin on the Welland Canal, near Port Col- 
borne, to be used for its ships. It 
can be manufactured cheaper there than at Pittsburg. 


is claimed that iron and steel 
Niagara 
power is close at hand, and the corporation has already secured an 
option on 6,000 hp from one of the Niagara power companies. 

BUFFALO AND TROLLEY .—At Pottsville, Pa., a buffalo bull 
which escaped from a circus had an exciting battle with a trolley car 
and died of his injuries. The animal was dazzled by the light of the 
reflector on one of the cars. He was being driven at night from the 
show grounds to the station. He bellowed in fury and butted the 
car again and again. After the light went out he seemed satisfied 
that he had conquered and submitted to being driven off. The animal 
was frightfully injured about the head. He died next day. The 
passengers of the car, it is said, were thrown into great excitement 
by the incident. It would have been strange if they sat quietly 
through the performance. 

TEST OF A COMPOUND STEAM ENGINE. 
at the recent Saratoga meeting of the American Society of Mechan- 


In a paper read 


ical Engineers, Prof. D. S. Jacobus gave the result of tests at various 
powers on a horizontal cross-compound condensing steam engine 
provided with a Corliss valve gear. The engine was provided with 
a reheater coil in the receiver, which was supplied with steam at 
boiler pressure. The ‘cylinder heads of both high and low-pressure 
cylinders were jacketed with high-pressure steam. The engine ran 
at about 120 r.p.m., and was directly connected to an electrical gen- 
erator. 
inch above the atmosphere, and there was an exceptionally good 


The water consumption of the engine per indicated horse- 


The steam pressure averaged about 150 pounds per square 


vacuum. 
power per hour varied from 12.10 pounds at 627.4 h-p to 12.75 pounds 
at 1,004.3 hp. At 401.4 hp the water consumption was 13.92 pounds, 
and at 339.7 hp it was 14.58 pounds. 


NEGRO DISTRICT MESSENGERS ,.—At Atlanta, Ga., on June 
27, two hundred white messenger boys were thrown out of employ- 
ment by the Western Union and Postal Telegraph companies and 
their places filled with negro men. 
have been the order around the headquarters of the telegraph com- 


As a result of the change, rows 
panies. It was feared to use negro boys, as it was well known that 
the white boys would not be long in running them off the streets. 
The grown men employed by the telegraph companies have fared 
little better, as the boys have banded together and a mob of them 
Six 
boys jumped on one negro at Western Union headquarters and 


has attacked the messengers every time they leave the office. 


bruised him badly before the office force could rescue the negro. 
The management then had to call on the police to clear the office of 
boys. As both companies have made the change the boys will hardly 
have a chance to institute a boycott, but they say they will continue 
to make it lively for the negro messengers and force the companies 
to take them back. 
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AMERICAN PACIFIC CABLE.—The new commercial cable 
from San Francisco to Manila, by way of the Hawaiian and Midway 
Islands, will be formally opened by President Roosevelt on July 4 
from his summer home, at Oyster Bay. The President’s message 
will be the first over the new line and will be addressed to Governor 
Taft, conveying greetings and congratulations on the opening of 
direct communication by an American cable between the United States 


and the Philippines. 





HOBOKEN WIRES UNDERGROUND.—An ordinance has been 
introduced in the Hoboken (N. J.) Common Council to compel all 
electric and telegraph companies to put their wires underground. The 
passage of the ordinance will affect the Western Union Telegraph 
Company, the Postal Telegraph Company, the New York & New 
Jersey Telephone Company, and the United Electric Company. It 
is estimated that it will cost each of these corporations $30,000 a 
mile to take down poles and wires and construct conduits. 





CONTROLLING INDUCTION MOTORS.—A patent granted 
June 23d to Mr. P. J. M. Girault, of Paris, France, describes a 
method for controlling induction motors. The general principle is 
the well-known method of introducing resistances of known value 
into the armature circuits and cutting them out gradually as the 
speed of the motor increases. For this purpose, the inventor uses 
what he calls “transformers with single windings,” i. e., a single 
winding on an iron core, which forms a closed magnetic circuit. 
Such a winding is connected to each phase of the armature, and 
each single turn of the winding is connected to a segment of a com- 
mutator. By moving a handle, it is possible to short-circuit any 
number of turns of these windings with resistances of a predeter- 


mined value. 


MAGNETIC TESTS OF IRON AND STEEL.—A committee 
of the American Society for Testing Materials, recently appointed 
to study the subject of “The Magnetic Properties of Iron and Steel,” 
met at the National Arts Club, New York, Friday, June 26, to form- 
ulate a line of investigation for the ensuing year. The following 
members comprise the committee which will report its findings at 
the annual meeting of the American Society for Testing Materials, 
in 1904: Prof. J. Walter Esterline, Purdue University, La Fayette, 
Ind., chairman; Dr. R. G. G. Moldenke, Watchung, N. J., consulting 
metallurgist; Mr. J. A. Capp, chief of testing laboratory, General 
Electric Company, Schenectady, N. Y.; Mr. J. A. Mathews, metal- 
lurgist, Sanderson Bros. Works, Crucible Steel Company of America ; 
Mr. H. E. Diller, chief chemist, Western Electric Company, Chicago ; 
Mr. Robert B, Treat, engineer, Crocker-Wheeler Electric Company, 
Ampere, N. J.; Mr. W. A. Layman, general manager Wagner Elec- 


tric Company, St. Louis, Mo. 





———_—_—_ 


GILBERT’S DE MAGNETE.—With regard to the magnificent 
translation of Gilbert’s “De Magnete,” made by Prof. S. P. Thomp- 
son and a corps of able associates, under the auspices of the Gilbert 
Club, we are glad to learn that the club has just exactly cleared the 
bare costs of printing and binding. This, of course, leaves nothing 
for those who contributed their work for the purpose of bringing 
out a worthy edition of the great English electrical pioneer. In 
response to a recent inquiry on the subject, Prof. Thompson in- 
forms us that there are a few copies on hand which could be bound 
up and which the club would be glad to dispose of, as it desires to 
have a few pounds available to spend next November on the ter- 
centenary celebration at Colchester, England. If any ot our readers 
would desire to secure a copy of this splendid piece of translation 
and of book-making, we shall be glad to receive their subscription, 
or they can address Prof. Thompson directly. The cost delivered 
in this country in Holland binding would approximate about $10 per 
copy, a price which a few years hence is likely to be found doubled 


or tripled. 





RECEIVING DEVICE FOR WIRELESS TELEGRAPHY.— 
A patent was granted on June 16 to Prof. Reginald A. Fessenden 
for a “method of utilizing the energy of waves.” The general 
principle of the receiving apparatus for use in his wireless telegraphy 
system is that the electromagnetic waves on their arrival so change 
a condition of a body of coherent matter as to effect an indication of 
the arrival of the wave. The “metallic barretter,” or current-actuated 
wave-responsive device, patented before by him, was based on the 
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same principle. Now he has found that a liquid barretter works 
even better. He observed that if the loop of a mctal barretter such as 
used by him previously, be broken while it is immersed in a liquid, 
as nitric acid, it will, nevertheless, act and even more efficiently than 
before. Liquid barretters may, of course, be constructed in widely 
different forms. The action of the electromagnetic waves on the 
liquid barretter is to cause a greater current to pass in the local 
receiver circuit, owing to the fact that the conductivity of electrolytes 
increases with heat. With a liquid barretter having a resistance of 
between 600 and 2,000 ohms the increase of conductivity when the 
liquid is heated is so marked as to permit of the operation of a siphon 
recorder or relay, though a telephone may be used. 





LOW-FREQUENCY INCANDESCENT LIGHTING.—A new 
method for utilizing low-frequency currents for incandescent 
lighting is the subject of a patent granted June 23 to B. G. Lamme. 
The method is intended particularly for use in connection with the 
inventor's single-phase alternating-current traction system, which 
when first described in an Institute paper last year, aroused consid- 
erable attention. In this system alternating currents of very low 
frequency—about 15 cycles—are used. If currents of such a low fre- 
quency were supplied directly to the lamps, there would result very 
objectionable fluctuations of light. In order to produce a steady 
non-fluctuating illumination, the traction current is transformed into 
a plurality of displaced phases and the different phases are supplied to 
different filaments in a single lamp or in different lamps located in 
proximity to each other, so that the maximum illumination of one 
filement will occur at the same time as the minimum illumination 
from an adjacent filament; or if there are more than two filaments 
and more than two phases of current, the phases will overlap so as 
to make the resultant illumination substantially constant. For this 
purpose a phase-displacing device of any kind (of the type of a 
polyphase induction motor or synchronous motor of motor-generator ) 
may be used, one phase being connected to the traction circuit. Of 
the various lamp filaments one is also connected to this circuit, while 
the other ones are connected to the other phases of the phase-dis- 
placing device. 


ALTERNATING-CURRENT TRACTION.—A patent on a 
“method of and means for driving electric motors” was granted on 


June 23 to Mr. George Westinghouse, Jr., on an application filed 


more than nine years ago, on April 23, 1894. In the Lamme system 
of single-phase alternating-current traction, which is soon to be tried 
on a large scale, a series-wound motor is used. On the other hand, 
in the present patent Mr. Westinghouse suggests the use of an ordi- 
nary shunt-wound, direct-current motor, which is provided with the 
usual commutator. The alternating current is supplied to the ar- 
mature of this motor through two collector rings. When the motor 
moves in synchronism with the alternating current supplied, it gives 
direct current at the commutator, and this direct current, taken off 
at the brushes, is used for exciting the field magnets. In shunt 
across the field magnets, a storage battery is provided, which is thus 
supplied with current from the brushes on the commutator, so long 
as the potential across the alternating-current mains is high enough. 
The storage battery is thus charged by means of energy derived from 
the alternating-current mains. Should the voltage on the alternating- 
current mains fall, the storage battery is discharged and furnishes 
the current for energizing the armature and field magnets of the 
motor. This same function is performed by the storage battery 
whenever it is desirable to discontinue the connections between the 
motor on the car and the alternating-current mains. The storage 
battery, which is charged during the running of the car, becomes 
especially useful in starting, as it then may be used to supply the 
current for bringing the motor up to synchronism, before the alter- 
nating current is thrown into the motor. In this way a type of 
motor which is not capable of starting by itself under a load when 
fed by alternating current, is started under load by means of the 
battery. Another way is to use the motor always running at syn- 
chronism and to drive the axle of the car from the motor by means 
of any gear capable of engagement or disengagement. The car is 
then stopped and started and its speed is varied by proper manipu- 
lation of the transmitting gear. In this case the secondary battery 
is required for running the car when it is disconnected from the line» 
and for aiding the motor when the potential diminishes for any 
reason. It is also useful through counteracting any tendency of the 
motor to diminish its speed and fall out of synchronism at starting. 
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TELEGRAPHIC SPEED.—A special cable dispatch from London 
of June 19 says: “A train on the London & Northwestern Rail- 
way, conveying the members of the International Telegraph Confer- 
ence from London to Glasgow, ran from London to Carlisle, a dis- 
tance of 299% miles, in 5 hours and 58 minutes without stopping. 
It is said that this is the world’s record.” 





TYPEWRITER TELEGRAPHIC ACCESSORY.—A telegram 
from Utica, N. Y., of June 22 says: “August Schneider, of Ilion, 
has closed a deal with the Remington Typewriter Company by which 
the company adopts his invention of a telegraphic transmitter at- 
tachment to a typewriter used to send telegraphic numerals by ma- 
chinery. The company will at once begin manufacturing the trans- 
mitters. Mr. Schneider has been for several years working on vari- 
ous kinds of telegraphic transmitters, but not until a few months 
ago was he successful. He claims to have discovered a force for 
propelling his machine which will wholly revolutionize mechanical 
power. He is very guarded with his secret, but has demonstrated 
it so acceptably to the expert mechanics of the Remington company 
that they were satisfied that it was all right and made him a hand- 
some offer for his invention. The transmitter is composed of a 
small nickel-plated box about five inches long and three inches 
square. This holds the mechanism and mysterious force which oper- 
ates the typewriter. Six drops of a secret liquid operates the ma- 
chine for four weeks.” This may be all right, but the “drops of 
secret liquid” rather discredit the thing. 





TELEPHONY IN ENGLAND.—In the discussion of Mr. Ait- 
kens’s English Institution paper on his plan for divided multiple 
telephone switchboards, Mr. J. Gavey, of the English Post Office 
Telegraphs, said it was only a few years ago that the multiple board 
was supposed to meet the requirements of a given locality with a 
capacity of 6,000. Now a multiple board of 15,000 was actually in 
existence, and a 20,000 board had been designed, but this still was 
very far from meeting the requirements of the public. The divided 
multiple boards used in America could hardly be said to bear very 
seriously upon the problem, because they did not have automatic sig- 
nalling, and when he said that this involved ringing up and ringing 
off, it would be seen that there was very little in common between 
these boards and that proposed by Mr. Aitken. The author, how- 
ever, had made certain definite statements as to number of sub- 
scribers, number of operators to work junctions, the time in getting 
through, and so on, but in order to prevent any misunderstanding 
he would like to point out that it was impossible to determine those 
factors directly without first postulating the number of talks per 
subscriber and the type of apparatus being used. With regard to 
the apparatus, no definite comparison could be made between the old 
type of ringing up and off again and the modern types of auto- 
matic signalling. He himself had a very firm hope in the intro- 
duction of automatic signalling, in which the subscriber merely 
removed the telephone to call and placed it back again to ring off; 
in which the signalling on the junctions was wholly automatic; in 
which the talking was reduced to a minimum, the operator simply 
being called upon to ask for the number, and, seeing by the signal 
what was going on without intervening. With such a system, which 
he believed would be in universal use before many years, the capacity 
of the operation and the carrying power of the lines would be abso- 
lutely doubled. 





LETTERS TO THE EDITORS. 





The Measuring of Lighting Schedules. 





To the Editors of Electrical World and Engineer: 

Sirs:—In the N. E. L. A. printed report of Municipal Lighting 
Statistics is given a standard to I a. m. every night, 2,190 hours, 
which means an average run of 6 hours per night. Are we correct 
in this? Perhaps your readers can answer. 

We have followed this matter up very closely for a number of 
years and find that on a start one-half hour after sunset, in this 
locality, which the contract of the Marlboro Electric Company re- 
quires, we average approximately six and one-half hours per night, 
or 2,428 hours per year, as shown in the report. We find that a 
start one-half hour after sunset is none too early, and many nights 
the lights should be running earlier on account of the darkness, 
particularly on cloudy evenings. 


Will you kindly secure us what information you can regarding 
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experience of companies on a standard of 2,190 hours on the I a. m. 
schedule or give us the names of some companies that run on that 
schedule and show only 2,190 hours or less. The point is one of 
interest and importance. 
Marvporo, Mass. 


C. B. RUSSELL. 





The Metric System. 





To the Editors of Electrical World and Engineer: 

Sirs :—I note your explanation of the greater length of the anti- 
metric as compared with the pro-metric portion of the report of 
the committee of the American Society of Mechanical Engineers. 
The metric opponents carry “the laboring oar.” The facts, however, 
are susceptible of a different explanation—the pro-metric argument 
is short and soon exhausted, while the anti-metric case is endless. 

Referring to your “hideous trinity” of ounces, no one but a metric 
advocate can see any conflict between the avoirdupois and the fluid 
ounces—one a measure of weight and the other of capacity. As 
for the troy ounce, it is used for weighing gold and silver and for 
nothing else. As a special unit for this purpose, it is strictly com- 
parable to the carat for weighing gems, which unit is universally 
used in France and Germany just as it is here. 

You tell us that there are two different pounds—the avoirdupois 
and the troy., The troy pound is practically non-existent—gold and 
silver for which only the troy weight is used, being weighed in 
ounces and pennyweights exclusively—never in pounds. I venture 
the assertion that you never saw, as I never saw, a troy pound 
weight in your life. 

Similarly you speak of our different kinds of gallons, quarts, pints 
and tons. Did you ever in your life suffer the loss of a cent of 
money or of a second of time, or were you ever in the slightest degree 
confused because the quart by which peanuts are sold differs from 
that by which milk is sold? If some of these units are superfluous, 
let us drop them—a course that, while not easy, is, nevertheless, 
far easier than adopting the metric system. 

While some of these units are superfluous, except for the two tons 
they lead*to no confusion because they are used for distinct and 
perfectly well understood purposes. Regarding the confusion which 
undoubtedly exists between our two tons, will it be any less among 
three? Will it be any easier to get rid of our long ton after the 
addition of the metric ton than now? The long ton is the most 
familiar example we have of the difficulty of getting rid of an old 
unit of measure even when as in its case, it is inconvenient and 
acknowledged by all to be a nuisance. It is an object lesson of 
the difficulty of changing even one unit of measurement. 

I note of course your statement that we have 64 units in actual 
use. Who first made this count I do not know, but as a matter of 
fact, two-thirds of these units are obsolete, obsolescent or used for 
such special purposes (for example the troy and apothecary’s 
weights) as not to enter into the life of the average citizen. Counting 
the units which are in common use, those of our system number 19, 
while those of the metric system (again counting those in common 
use) number 30. 

Had you read my paper on this subject you would, moreover, 
have found a table of nearly 500 non-metric units now used in 
metric countries, of which Germany claims over 100. You would 
also have found a condition in metric countries to which we are 
strangers, namely units of the same name and used for the same 
purposes, but having different values in different districts and even 
towns. Thus, in Spain and the countries of Spanish America— 
“metric” every one of them—there are known to be in use to-day 
IO pies, 17 varas, 17 fanegas, 25 quintals and 27 arrobas.* This 
conditions may be fairly described as confusion, and it was this 
which originally lead to the conception of the metric system, as 
well as to its adoption wherever it has been adopted. The adoption 
of the system has, however, been powerless to cope with the situation, 

The supposed simplicity of the weights and measures of metric 
countries is an absolute fiction. Nowhere—France included—has 
the metric system done away with the old units. In France to-day 
they are calling for more law to compel the use of the system by 
whole industries which do not, and, by the testimony of the metric 
advocates who call for more 
compelled to do so. 


not use it unless 
If the system is so much better than others, 


why, after a hundred years’ experience with it, 


drastic laws, will 
should the French 
people still be so obtuse as to fail to see its advantages and adopt it 
voluntarily? lf existing compulsory laws in France are insufficient 





* See Foreign Trade Requirements, published by Louis Scribner & Co. This 
book has a table of foreign units of about twice the length of that from which 
my own was drawn. 
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to bring about its general use, what prospect is there that its adoption 
in the government department will bring about its general adoption 
here? 

It is easy to direct the shafts of ridicule against almost any target, 
but in this case they return to prick the sender. Perhaps you would 
have been less inclined to ridicule the difference between our liquid 
and dry measures had you known that the French people still use 
their old dry measures—the boisseaux (bushel), the setier and the 
minot, and their old liquid measures—the pipe, the piece, the feuil- 
lette, and the mesure, etc. 

The metric advocates should come down from the clouds of 
speculation, and examine the facts. When they do this, they will 
find that—measured by the units in actual use and their ratios with 
one another—our system of weights and measures is more simple 
and more uniform than that of any country in the world; that no 
set of old units has ever been displaced by the metric system; that 
the uniformity which they seek to establish is the very thing they will 
in fact destroy, and that the confusion which they seek to destroy, 
they will in fact establish. 

New York Ciry. F. A. HAtsey. 
lo the Editors of Electrical World and Engineer: 

Sirs :—Why is every electrical engineer a born metric crank? For 
the palpable reason that applied electricity is a laboratory fledgling, 
and you can see pieces of the eggshell sticking to its back yet, among 
which this metric fancy is one. This answer may be divided into 
three sub-heads, viz.: First, that electrical engineers are themselves 
a laboratory product; indeed, the personnel of the members of any 
electrical society shows this, for looking down the list of members 
we see that about one-half of them are college professors. Second, 
electrical work begins and to a large part ends in the laboratory with 
the measurement of quantities, rather than the construction of ma- 
chines. Thirdly, the technical literature of electricity comes largely 
irom Europe and European laboratories. 

But I do not cite this as any disparagement of electricity as a 
science or art, but merely as a satisfactory explanation of the general 
predisposition of the electrical fraternity in favor of the metric 
system. Electrical engineers, like other classes of men, look through 
the tinted panes of their own house and see everything outside with 
the colors of those panes. 

It is said that people who live in glass houses should not throw 
stones, and it seems to the writer that if electricians are so anxious 
to have the metric system generally adopted, they should set a good 
example by adopting it themselves. It is a common tradition among 
them that they are using, in part, at least, the metric system, but it 
is time this notion was exploded. 

When in the early development of electricity scientific men looked 
about for measuring units, although they were born and bred in the 
metric system, did they take this for their base? Not at all; they 
took what they called the C. G. S. system, which is based not on the 


I 
metre but on the centimetre, and not on the metric ——— part of 
100,000 
I 
a day, but on the second, viz.: the ——— part of a day. Now, when 
86,400 


they had established a set of units on this system, they found they 
were all too big or too small for practical use, so they thereupon 
prepared a still different set of units based neither on the metre 
nor the centimetre. The ampere, for instance, is only 1/10 of the 
C. G. S. unit for current, and is still ten times as big as it ought to 
be. Likewise, the volt is one hundred million times, and the ohm 
a billion times bigger than the C. G. S. unit. The farad, which is 
only one-millionth of the C. G. S. unit, is still several million times 
too big for ordinary use. And yet these so-called “practical units” 
are called “metric.” 

What is a volt? A potential sufficient to generate a current equal 
to one ampere through a resistance of one ohm. What is an ampere ? 
A current produced by one volt potential through a resistance of 
one ohm. What is an ohm? The resistance through which one volt 
will send a current of one ampere. These definitions embody all 
that 9/100 of the electricians of this country know about the elec- 
trical units, except that they mean certain marks on the scales of 
certain instruments. Whatever relation the electrical units may pos- 
sibly hear to the metric system, it is certainly of no practical use 


i” ordinary lite. 
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You complain of different tons, gallons and quarts; but will any 
one tell me how many different kinds of ohms there are? There is, 
first, the “legal ohm,” which is defined as the resistance of 106 centi- 
metres of a mercury column of one square millimetre section. Then 
there is the “British Association ohm,” which is only .9887 of the 
legal ohm; the “practical ohm,” which is the resistance of a column 
of mercury one metre long, and one square millimetre in cross-sec- 
tion, and is only .9415 of the “B. A. ohm”; and, finally, there is the 
“true ohm,’ whose value nobody has and nobody will ever precisely 
determine, but which is supposed to be something larger than the 
“B. A. ohm,” and is given by Lord Rayleigh as 106.21 cm. of the 
mercury column. A prominent electrical professor once remarked 
in my hearing that he had lived through three ohms, and hoped he 
had now reached the last, but who can tell whether he has or not? 
One may say that all these ohms are not in use, but who knows how 
many instruments graduated in “B. A, ohms,” “practical ohms,” and 
other ohms, are in existence and in use? 

Probably it will be answered that my objections are ridiculous, as 
one ohm has now been settled on for everybody. They are not 
more ridiculous, however, than the old set of units which you again 
parade before us, of troy ounces and the like; nor are the latter 
more an argument against the English system than the former are 
against the electrical. The fact that such things exist does not prove 
anything for or against a system. The thing for you to prove is 
that you can put them out of existence. Nowhere have you shown 
that the use of the metre, litre and gramme in this country .would 
lead to the abolition of the old measures. It has been proved over 
and over again that it never has this effect. To what end then, 
introduce a new jargon into what is already alleged by you to be 
confusion ? 

As regards the remaining units used by electricians, what about 
the electrical horse-power, which equals 746 (in the metric system 
7360) watts? and what about the “circular mill,’ which equals 
.0000007854 of an inch? Then there is the mil-foot of copper, which 
has a resistance of 10.74 ohms. Are these relations any more con- 
venient than what you are pleased to term the “quaintly complex” 
and “incongruously inexpedient” ratios of the weights and measures 
in common use among us? 

For thirty years or so the metric propagandists have treated all 
who ventured to dispute their gospel as “back numbers,” worthy 
only of a pitying condescension, but it is 1ow time for them to 
assume a more impressive role if they wish to prevail. They are 
on the deience. It is incumbent upon them to do more than merely 
repeat their old platitudes and jesting stories. This may have done 
till now, but as Lincoln said, “You cannot fool all the people all the 
time,” and the public is waiting now, and vainly waiting, for answers 
to the questions put to the metric advocates as to their programme. 
The report of the A. S. M. E. Committee is a signal example of 
this, as any one can see at a glance. The reason why the antimetric 
argument was more than twice as long as the metric was, simply 
because there were volumes to be said against the metric system, 
and scarcely anything to be said for it. Again and again are the 
pointed inquiries and statements of the anti-metric side passed over 
in. silence by their opponents. 

In reply to some of the arguments presented last fall before the 
American Society of Mechanicai Engineers, the French Society of 
Civil Engineers undertook to state the metric position. A list of 
thirty questions was prepared for them to answer, but no committee 
Was appointed to answer them, and nobody seems to have been 
willing to undertake the task. Instead, a number of the members 
made speeches extolling the perfection of the metric system, and 
incidentaily referring to-some of the questions which had been asked. 
After a fine-tooth combing of all the replies, 1 found that only ten, 
the least important of the thirty questions, had been even referred 
to directly or indirectly, and of these three were dodged. All the 
rest were passed over in silence. 

Instead of repeating the time-worn and thread-bare glittering gen- 
eralitics with regard to the metric system which we have heard so 
many times, why do you not, if you wish the metric system to 
progress, answer the objections that are raised to it? Ili you do not, 
it must be presumed that you cannot. 

You sty that “only about twenty years ago” the mechanical engi- 
neers and mechanics of this country would not even have deigned to 
consider the question of the national adoption of the metric system. 
Vhis evestion was considered by the National Academy of Sciences 


more than thirty-five veers ego and decided in the negative. It was 
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also before the American Society of Mechanical Engineers at one 
of their earliest meetings in 1881, more than twenty years ago. 

The one point, which is really the only point of importance, we 
appear to agree on, is that there shall be no compulsory legislation. 
That point waived, the whole argument might as well be abandoned, 
for it is certain that the metric system has made no progress in this 
country, and without compulsory legislation never will. As to its 
becoming anything like universal, this claim has repeatedly been 
exploded as absurd, for it has not even begun to be universal yet, 
whereas English measures for a number of purposes, as for instance 
screw threads, are substantially universal. 


ED 
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The ancient story about the numerous ounces, tons, drams, etc., 
in common use, is pure nonsense, even if it had anything to do with 
the question. There is only one ounce, one pound, one foot and one 
inch, from Edinburgh to Sydney, and from Alaska to Florida, and, 
we may add, Mexico. There are but two gallons, the Imperial 
British gallon and the United States standard. If there are two 
tons in use, cannot one be abolished by act of Congress and leave the 
other? If one ton cannot be thrust out, it is certain that the 64 meas- 
ures constituting, according to the ELecrricaAL Wortp, the English 
system, cannot be displaced by a job lot of foreigners. 

MontTREAL, CANADA. Grorce W. COLLEs. 


eo 








DYNAMOS, MOTORS AND TRANSFORMERS. 


Determination of the Friction Losses in Continuous-Current Ma- 
chines.—K1iNzBRUNNER.—An article illustrated by diagrams, in which 
the author describes a modification of Dittmar’s method for the de- 
termination of these losses, for the purpose of simplifying it and 
doing away with the long calculations. It depends upon the fol- 
lowing idea: If a continuous-current machine, the exciting-current 
circuit of which is interrupted, is connected either directly to a 
source of exciting current of small voltage, about % to 1/15 of 
the normal machine voltage, or in series with a suitable rheostat 
to a source of higher voltage, the machine will begin to run at a 
certain position of the brushes. It is then possible to obtain any 
desired number of revolutions of the armature either by changing 
the position of the brushes, or better, by changing the voltage of the 
armature. The quantity of the current taken up hereby by the 
armature will depend on the work done by the machine, or expended 
in its armature resistance respectively, and on the position of the 
brushes. With a favorable position of the brushes an increase of 
the number of revolutions up to 1% times can be gotten in most 
cases, without sensible sparking at the commutator. It might appear 
as though the armature in such a case was only rotating in the 
field generated by remanent magnetism, and if also the number of 
revolutions of the armature depended only on the magnitude of that 
field. This is not the case, however; the armature traversed by *1e 
current generates a field, the position of which is dependent upon 
the position of the brushes, and it is mostly this field, which effects 
the rotation of the armature. In that position of the brushes which 
was most favorable for an experiment, it was shown that the arma- 
ture field largely surpasses that of the remanent magnetism. This 
phenomenon, the rotation of the continuous-current armature in 
the field generated by itself, can be used advantageously for the 
determination of the friction losses and for their separation from 
each other for determining the other losses, such as hysteresis and 
eddy currents. The energy taken up by the armature is used for 
making up for the mechanical losses, the ohmic loss and the hys- 
teresis and eddy current losses. The ohmic loss can easily be 
calculated from the resistance of the armature. The hysteresis 
and eddy current losses are so small that they can be neglected. 
If, therefore, the ohmic watt loss is subtracted from the total energy 
taken up by the armature, the total friction losses of the armature 
at a certain number of revolutions, are obtained. The voltage neces- 
sary to reach the maximum velocity is about 30 per cent. of the 
normal machine voltage with small machines, 20 to 10 per cent. with 
medium (5 to 10-kw), and 10 to 5 per cent. with larger machines. 
The best position of the brushes can be found by moving the brush- 
holder until the number of revolutions reaches its maximum, with 
the least consumption of current in the armature. The determination 
of the best position of the brushes is important and the accuracy of 
the experimental results depends considerably on it. The voltage 
of the armature and the current strength are observed for some 
velocities, say 5/4, normal, %, %, % and perhaps somewhat less. 
The article concludes with the results of practical tests of the 
method on several motors.—Elek. Zeit., June 11. 


REFERENCE. 
Repulsion Motor.—Marius Latour.—An illustrated mathematical 





article, in which the theory of the motor is treated. A 15-hp motor 
was constructed and was found to confirm the theories. Such a 
motor is found to have a comparatively large starting torque —Elek. 
Zeit., June It. 


LIGHTS AND LIGHTING. 


Intense Arc Light.—VoceL.—A study of the phenomena taking 
place in the burning of the new arc light carbons, which are impreg- 
nated with various substances for the purpose of increasing the 
luminosity of the light. The author proceeds from a carbon rod 
composed half of carbon and half of a mass of sodium fluoride, 
potassium fluoride and calcium fluoride, in equal parts, and calculates 
for a current of 10 amp, and 45 volts the volume and velocity of the 
gases passing through the arc. He comes to the conclusion that 
carbon, being the material which can stand the highest temperature 
without melting, will not only remain the fundamental material 
for all electrodes for arc lamps, and electric smelting furnaces, but 
will also furnish the proper mantle material for all other light- 
emitting substances and the conductor which can be depended upon 
even at the highest temperatures. It follows, therefore, that only 
as many per cent of the flame-coloring or light-emitting substances 
should be incorporated into the carbon for gasification, as can be 
utilized in the arc. Accurate examinations have shown that there 
is a lower limit of 3 to 5 per cent. and an upper one of 15 to 20 per 
cent., according to the nature of the substance used. Therefore, 
electrodes with 50 and more per cent. of salts will necessitate an 
unnecessary amount of current or heat to be spent on the work of 
melting and gasifying substances with a lower melting temperature 
than the carbon, which will result in a lower temperature of the 
arc and an increased condensation of the superfluous gases. Thus 
these large admixtures are neither of advantage for the economical 
use of current, nor for the intensity of the light, but just the reverse. 
—Zeitsch. f. Beleucht., May 30, June Io. 

REFERENCE. 

Mechanical Details of Enclosed Arc Lamps.—S.e1cuH.—An abstract 
of a paper read before the Newcastle Section of the Institution of 
Electrical Engineers, with discussion.—Lond. Elec., June 12. 


POWER. 


Vizzola Electric Power Plant.—An illustrated description of the 
power station of the Societa Lombarda, at Vizzola, Italy, supplying 
light and power current for a large area. The River Ticino is the 
source of supply of water, through a canal 4% miles long, the fall 
available at the power house being 100 ft. The equipment consists 
of 10 machines and three sets of exciters, each of 200 hp. Each unit 
is of 2,000 hp, and driven directly by a turbine, which are all con- 
structed for a variable fall of 75 ft. to 87 ft. and revolve at 187 
r.p.m. The three-phase alternators, generating at 11,000 volts, with 
a periodicity of 50, have a revolving field fitted with 32 poles on to 
which a flat copper strip is wound, the whole being pressed up 
together after winding on the former before shipping on to the 
cores. On January Ist last 15,000 incandescent lamps and 750 motors 
were connected to the system, supplied from 98 sub-stations. The 
total length of the primary lines is 87 miles, and of secondary lines 
about 15 miles are connected to the system.—Lond. Elec. Eng., 


June 12. 
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Power Plant.—Russy.—A long illustrated article on the plant of 

the Pueblo & Suburban Traction & Lighting Company, at Pueblo, 

Colo. The water power development is described at length.—Elec. 
Rev., June 13. 





‘TRACTION. 


New Motor Cars for the Central London Railway.—An article 
containing an illustrated description of the new cars adopted by the 
above railway. The new trains consist of five ordinary and two 
motor cars, one at each end of the train. The motor cars have the 
underframe bent over the top of the motors instead of having the 
truck swinging between the sole bars, as in the old cars. The motor 
truck carries two motors rated at 130 hp on the basis of one hour’s 
run with a temperature rise of 75° C. at the hottest part. The motors 
are of the solid frame type, the field magnet being a single casting, 
supported by two bearings on the truck axle and a lug resting on a 
bracket riveted to the transom. The magnet frame is provided with 
openings at each end, by which the armature can be removed. These 
openings are closed by circular castings, which carry the armature 
shaft bearings. The framework of the motor has ventilating covers 
at the end farthest from the commutator. The armature has ven- 
tilating ducts, possesses 39 slots with 10 conductors per slot, and is 
“series-wave”’ wound. The commutator has 195 commutator bars. 
On account of the limited space available, an interesting design 
has been adopted for the framework of the motor, the commutator 
at one end and the armature end plate at the other, overhanging the 
bearing. The armature shaft is hollow, allowing a stream of cold 
air to pass through it and through the ventilation ducts in the arma- 
ture. The complete motor weighs 4,375 lbs., including gear, of which 
2,040 lbs. is spring-borne. With 200 amp. at 500 volts, each motor 
gives a tractive effort of 3,150 Ibs. at the tread of the wheel, which 
is 34 in. in diameter. The truck carries a collector shoe of chilled 
iron.—-Lond. Elec., June 12. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 

New Aberdeen Electricity Works.—An illustrated description. 
Power is furnished by 6 water tube boilers, fitted with superheaters 
and chain grate stokers. The generating sets comprise 3 sets of 200 
kw each, and 2 of 420 kw. The machines are compound-wound and 
fitted with throw-over switches to put in the compound winding 
when connected to the traction board, or they can be run as shunt 
machines on the lighting circuits. There are also one 60-kw balanc- 
ing set and one boosting set consisting of a 110-hp, 440-volt motor, 
directly coupled to two 42-kw dynamos for charging the batteries. 
The battery room contains two batteries of a capacity of 2,200 amp.- 
hours at 220 volts—Lond. Elec., June 12. 

REFERENCES. 

Electricity Supply for Small Towns and Villages—Mountan.— 
An abstract of a paper read before the Leeds Section of the Insti- 
tution of Electrical Engineers, in which the author considers the 
question for the conditions obtaining in England. He gives a de- 
tailed estimate of the total cost of generation per unit sold, based on 
the use of oil, town gas, producer gas, and steam.—Lond. Elec., 
June 12. 

Electric Light Stations, Their Design and Arrangement.—Mat- 
r'HEWS.—An abstract of a paper read before the English Society of 
Engineers, with abstract of the discussion.—Lond. Elec., June 12, 

Toronto Electric Light Company.—An illustrated description of 
the works.—Can. Elec. News, June. 

Electric Lighting by Incandescent Lamps—A. H. M.—A short 
article in which the author discusses some causes of trouble arising 
in their operation and points out the remedies.—Lond. Elec. Eng., 
June 12. . 

WIRES, WiRING AND CONDUITS. 

Prevention of Electrically-Deposited Dust—Munror.—The author 
states that in lighting installations with continuous-current supply, 
when one wire is earthed and the voltage is above 200, dust gathers 
in quantity in the vicinity of all flexible conductors, and also on 
the outside surface of the bulbs of the lamps. He conducted a 
test with differently covered conductors and found that standard 
flexible wire is the most troublesome. He states that the trouble 
could be overcome if the flexible wire were made concentric with 
the earth-connected wire outside, there being no dust gathering on 
the latter wire. He thinks that if such wires were adopted, it would 


do much to delay the ruin of many a valuable wall decoration, be 
it paint, paper or tapestry.—Lond. Elec. Rev., June 5. 
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Insulation and Mechanical Protection of Electric Wiring.—A. H. M. 
—The author gives his opinions, based on a practical experience 
with the various systems, as to the most suitable arrangement for 
given requirements. He discusses wood casings, plain iron gas 
barrels, lead-sheathed conductors and enamelled steel tube systems 
and gives precautions which are to be observed to protect the wiring 
from injury.—Lond. Elec. Rev., June 5. 


ELECTRO-PHYSICS AND MAGNETISM. 


The Mighty Atom.—RurtHeRForD.—An unofficial report under this 
title, of the lecture recently delivered by Prof. Rutherford before 
the English Physical Society, with remarks by Sir Oliver Lodge, in 
which he gave a condensed statement of the work done by him on 
the subject, which has been noted repeatedly in the Digest. Ruther- 
ford dwelled upon the condensation, which he effected, of the ema- 
nations from radium and thorium and states that the emanations 
appear to have the properties of a gas corresponding to a molecular 
weight of about 100. The emanation apparently cannot be affected 
by any chemical treatment, however drastic. The excited activity, 
on the other hand, is able to be affected by certain chemical means. 
The amount of matter involved in these emanations is inconceivably 
small. It would probably take many hundreds of years, or thou- 
sands of years, to collect enough to measure by a balance. But 
the methods of electrical and magnetic measurement are so ex- 
tremely delicate that it becomes possible to detect and measure the 
quantities. Thorium and radium emanations and the excited activi- 
ties they produce, are but examples of a very large number of similar 
phenomena which the radio-active bodies exhibit. He suggests that 
in some way the matter in radio-active bodies is undergoing change, 
by means of which new substances are being produced which are 
temporarily active, and that, on the average, these substances decay 
with time. Radiation implies change. The thorium X is a body, 
from which something has been expelled. There appears to be a 
close connection between radiations and chemical change. The 
thorium X is similarly radiant matter; it throws off positively- 
charged particles. The process continues, each change being deter- 
mined as to its magnitude by the activity of the preceding stage. 
First, there are thrown off positive bodies; these are the most im- 
portant in the energy problem; they are followed by negative elec- 
trons and cathode rays. The X-rays are very readily absorbed. 
They are projected forth, and bring about ionization of the gas 
surrounding the active substance by their collision with gas molecules. 
When these gas molecules have absorbed the rays, the radium is 
subjected to self-bombardment; consequently, it grows hot and 
maintains its temperature above that of its surroundings, as observed 
by Curie. It is calculated that a gramme of radium contains enough 
energy to raise 500 tons a mile high; that is, about 10 to the ninth 
power gramme calories (this is equal to about 1,200 kw-hours). Of 
matter in general, we have no evidence of the amount of heat in 
an atom; we know nothing about the energy of the atoms. There 
is no reason why there should not be an enormous store of energy 
in matter itself, of which we get evidence only in radio-active 
processes. Sir Oliver Lodge, in commenting upon the paper, called 
attention to the importance of the phenomena, and that there was 
the evolution of matter going on before our eyes. Every atom con- 
tained within itself some seeds of decay; we ought not to assume 
that any .atom is eternally permanent. It seemed as if we should 
find a rise and decay in ordinary matter, as if we could write a 
kind of history of any given piece of matter, and find it ultimately 
dying down, perhaps into electrons, somewhat as a nebula contracts 
and collapses into planets, and into a central radio-active sun. By 
some such process it might be surmised that there have been gen- 
erated the chemical elements that we know.—Lond. Elec. Rev., 
June 12. 

A Remarkable Phenomenon with Radium.—Dorn.—A note on a 
phenomenon which showed itself when Prof. Dorn wanted to open 
a glass tube into which about 30 milligrams of the strongest radium 
bromide had been introduced 6 months before, and which had then 
been closed by fusion. At the instant, when the three-cornered file 
had hardly scratched the surface of the glass, the glass was pierced 
by an electric spark with audible noise. The spark was distinctly 
visible, although the occurrence took place near the window on a 
bright afternoon. The author thinks that the negative electrons have 
passed through the glass wall and gone off, while the positive ones 
remained in the interior of the tube. On the outer wall of the tube 
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there has then been positive electricity accumulated by surface con- 
duction, or from the air, which was ionized through the radiation 
of the radium. As the tube was held in the left hand and the metal 
of the file in the right, a discharge was possible, but it remains re- 
markable that the difference of potential could reach a value suffi- 
cient to pierce at least 0.2 millimeter of glass —Phys. Zeit., June 15. 

Conductivity of Solid Paraffine Under the Influence of Radium— 
BECQUEREL.—A paper read before the French Academy of Sciences 
on May 18th, giving the results of experiments conducted by this 
well-known investigator on the conductivity and the residual ioniza- 
tion of solid praffine under the influence of radium rays. 
periments were carried out with a glass tube of 3 cm diameter, 
against the inner wall of which a sheet of copper had been placed. 
In the axis there was arranged a narrow cylinder of aluminum, sup- 
ported by a block of sulphur. A very small glass tube was fixed 
in the aluminum cylinder, which tube served as a receptacle for the 
radium compound, a small amount of radium chloride. The space 
between the two cylinders was filled with molten paraffine, as pure 
as possible. The copper cylinder was connected with a battery of 
100 or 200 elements, the aluminum cylinder was isolated and con- 
nected with a gold-leaf electrometer. Under these conditions the 
electrometer showed no current; but as soon as the radium was in- 
troduced into the central tube, the gold leaf of the electroscope di- 
verged rapidly, indicating a current through the annular layer of 
paraffine. When the radium was removed, the current very grad- 
ually became weaker. This phenomenon can be interpreted by the 
persistence of the state of ionization into which the solid paraffine 
has been brought by the rays, which have traversed it. The results 
show that it will be necessary to take the conductivity, which is 
acquired by paraffine under the penetrating influence of the radium 
rays, into account in experiments where the paraffine is used as in- 
sulator and is exposed to the rays.—Comptes Rend.; abstracted in 
L’Eclairage Elec., June 13. 
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ELECTRO-CHEMISTRY AND BATTERIES. 


The Application of the Electric Furnace in Metallurgy —Ketter.— 
An illustrated abstract of a paper read before the Iron and Steel In- 
stitute during its recent session by the well-known French electro- 
metallurgist. The author first mentions the use of the electric 
furnace for the production of special alloys, such as ferro-chromium, 
ferro-tungsten, ferro-titanium, ferro-vanadium, etc., all of which, 
owing to the high temperature at which they are produced, can be 
obtained only by electric smelting. The manufacture of ferro- 
silicon in the electric furnace is then taken up, the sale of which is 
stated to have now assumed very considerable proportions. The 
degree of purity attainable in the electric furnace in making high- 
grade ferro-silicon is particularly noteworthy. The author states 
that the results of working have shown that the energy required for 
the production of one ton of 30 per cent. ferro-silicon amounts to 
3,500 kw-hours. A hydro-electric works developing 10,000 ehp upon 
the shaft of the turbines would, therefore, be capable of producing 
16,000 tons of 30 per cent. ferro-silicon annually, or nearly 30 tons 
per day. The furnaces for the production of the alloy in the author’s 
works at Livet, Isere, are of 150 hp each. The raw materials em- 
ployed are preferably scrap iron, quartz and coke. Quartz is more 
suitable than sand, since the latter often produces obstructions in 
the furnace. Scrap iron and steel are to be preferred to iron ore, 
for the reason that, together with a pure quartz, the working pro- 
ceeds without the formation of any appreciable quantity of slag. 
The furnaces employed are of the resistance type. The author thinks 
that the future of the electric furnace as applied to the metallurgical 
preparation of this alloy is, therefore, assured beyond question, and 
for the reasons above mentioned the development of the industry 
is likely to assume considerable proportions at no distant date. The 
electrometallurgy of iron and steel is next taken up by the author. 
He has determined experimentally that one kw-year utilized in an 
electric reducing furnace is capable of yielding about 4 tons of steel- 
making pig iron. In a general way, therefore, the reduction of iron 
ore by electricity in a country possessing metallurgical works and 
equally good conditions of transport throughout, is only theoretically 
practicable if the ore can be obtained on equal terms, and if the 
cost of the kw-year does not exceed $6.12. But the scale of pro- 
duction in an electric furnace is less than that of blast furnaces, 
and therefore establishments equipped for electric working would 


be of less capacity. As the working expenses are also considerably 


higher, it does not appear as if the reduction of iron ores. so far 
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as the smelting of ordinary pig is concerned, will ever enter the 
sphere of practice in any European hydro-électric works. Other 
conditions, however, obtain in countries like Brazil, where coal is 
scarce, but an abundance of good ore and water power are available. 
The author states that an important electrometallurgical establish- 
ment for the production of iron and steel in that country is under 
consideration. A concession has been granted for a waterfall of 
114 ft., which is capable of supplying a minimum of 25,000 hp. The 
work of confining the fall within channels has been contracted for 
under penalty for 2,500,000 francs. The cost of 1 hp is, therefore, 
10 francs per year. Calculating 10 per cent. amortization for the 
complete plant, the cost of one kw-year will be less than 25 francs. 
The iron ore is of remarkable purity and averages 65 per cent. of 
metallic iron, the cost, delivered at the furnace, being reckoned at 
12.50 francs per ton. The conditions are, therefore, favorable tor 
such an enterprise. A detailed description of the author's furnaces 
for the reduction of iron ores and for the refining of metal, is 
given, and also a short sketch of the author’s idea of the equipment 
of an electric steel works.—Lond. Elec., June 5. 

Metallic Diaphragms.—Brocuet.—An article considering the theory 
of metallic diaphragms for use in electrolytic processes, and giving 
various experiments performed by the author. The influence of 
the current density at the electrodes, of the surface of the electrodes 
and of the form of the holes and perforations, which may be em- 
ployed, is discussed. The resistance of the electrolyte and the volt- 
age of decomposition also are shown to have an influence whether 
the metallic plate acts as diaphragm or as intermediary electrode. 
The author lays down the following conditions in order to obtain 
the best results: 1, small diameter of the perforations; 2, as large 
a number of perforations as possible; 3, small thickness of the plate ; 
4, good conductivity of the electrolyte —Zeit. f. El. Chem., May 28. 


REFERENCES. 

Electric Furnace Methods of Iron and Steel Production —Ker- 
sHAW.—An illustrated article describing some of the well-known 
types of electric furnaces.—Elec. Rev., June 6, 13. 

Water Purification by Ozone.—A note on a demonstration of the 
ozonizer constructed by Otto, of Paris, in the plant of the Atmos- 
pheric Products Company at Niagara Falls.—West. Elec., June 20. 





UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measurement of Magnetic Forces —Sear_e.—He describes how 
the magnetizing force (which he calls the “magnetic force’) can be 
read off directly in gausses on a Weston millivoltmeter, by adjust- 
ing a shunt and another resistance in series with the instrument, 
but also shunted by this same shunt; by properly adjusting these 
two resistances, the readings may be made to indicate the gausses 
directly, or some convenient multiple of ten times the actual num- 
ber. He used this in connection with tests for measuring the quan- 
tities of the iron for transformers, and found it a great convenience 
to read off the results in gausses directly or to adjust for specific 
readings. Although not so stated, such an adjustment of a volt- 
meter can be correct only for the particular magnetizing coil of an 
apparatus, and would, of course, be quite different for any other 


coil. The connections used in this method are illustrated.—Lond. 


Elec., June 12. 
REFERENCES. 

Development of the Current Interrupter.—Wricut.—The first 
installment of an article dealing in the present issue with the older 
forms of interrupters—Lond. Elec. Rev., June 5. a 

Universal Registering Galvanometer.—ARMAGNAT.—A description 
of a new galvanometer of the Deprez d’Arsonval type, constructed 
by Carpenter. The paper is arranged vertically and moves through 
slots at the top and the bottom of the apparatus.—L’Eclairage Elec., 


June 13. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


The Equipping of Telephone Exchanges.—CLAusEN.—The author 
considers in detail the cases of a small exchange of not more than 
300 subscribers’ ultimate capacity, an exchange of an immediate in- 
stallation of 500 lines, and a capacity of 1,200 lines, and a large 
exchange of 3,000 lines, with an immediate installation of 1,500 lines. 
He arrives at the following conclusions: For exchanges up to say 
300 lines’ capacity, the magneto board is the most economical. For 
exchanges expecting to reach 1,200 ultimate, the centralized calling 
trunking board is on an equally desirable basis with the common 
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battery multiple. For a 3,000-line capacity exchange only the com- 
mon battery multiple is to be considered, but special study must be 
given to the power proposition.—West. Elec., June 20. 


REFERENCES. 

Space Telephony.—Perkins.—An illustrated description of Ruh- 
mer’s photographophone and apparatus for space telephony, as de- 
scribed in Hammer’s recent lectures.—Electricity, June 10. 

Anglo-Belgian Telephone Cable—Lepuc.—An illustrated abstract 
of a paper read before the Société Belge d’Electriciens on the con- 
struction and the laying of the above cable—Lond. Elec., June 12. 

Seattle Independent Telephone Plant.—Direritncer.—An illustrated 
article with a description of the power plant and the exchange equip- 
ment.—West. Elec., June 20. 





Telephone Engineering —Hanvoy.—tThe first installment of an 
article on the design and construction of modern telephone plants 
in large cities. The general design of a plant is taken up and dis- 
cussed for a city of 300,000, 500,000 and 1,500,000 inhabitants.—Elec. 
Rev., June 20. 

MISCELLANEOUS. 


Shock of 55,000 Volts.—A brief record from the Neue Wiener 
Tageblatt of an extraordinary case in which a workman was sub- 
jected for 5 minutes to a discharge from a 5,500-volt, three-phase 
circuit and yet survived. He appears to have suffered no permanent 
injury except to his hands, which were so severely burnt that ampu- 
tation may be necessary. The upper skin of the front and back of 
the hand and of the left forearm was entirely detached from the 
lower skin and was completely charred and dried up. The under 
skin looked as if it were cooked and had lost all sensation. The 
sole of the left shoe was perforated and torn away in places. Prof. 
Jellinek delivered a lecture on this case to an Austrian medical so- 
ciety —Lond. Elec. Rev., June 5. 

Electro-Medical Installation—A short article describing the new 
electro-medical installation at the Middlesex Hospital. It is sup- 
plied from the street mains with 200 or 100 volts continuous current, 
and high-frequency currents are generated either by a motor trans- 
former or by the ordinary Tesla apparatus with condensers, spark- 
gaps and step-up transformers. For treatment with ultra-violet 
light there are two Finsen 1,000-cp arc lamps and a Leslie-Miller 
ultra-violet lamp. Experiments are also made with the Cooper 
Hewitt mercury vapor lamp for the generation of ultra-violet light. 
The equipment also includes x-ray instruments and the ordinary 
apparatus for galvanic and faradic treatment——Lond. Elec. Rev., 
June 12. 

Protection for Electrical Industries in England.—ByNnG.—An ar- 
ticle in which the author voices the agitation at present going on 
in England for a protective tariff from the standpoint of the electrical 
manufacturer. He strongly advocates the introduction of such a 
tariff. He says: “As an English manufacturer, I say that there 
is not a single electrical article, which I will not produce as well, 
as cheaply and as quickly as any foreign manufacturer, if I receive 
the same help and protection as are enjoyed by the foreigner. But 
I cannot be expected to risk my money when I am heavily handi- 
capped by not having a secure home market. As a manu- 
facturer, I emphatically endorse Mr. Chamberlain’s promise of higher 
wages for working men in an era of protection; indeed, so convinced 
am I of the truth of this, that I am prepared to give an undertaking 
to pay higher wages as soon as this country protects me against the 
foreigner.” The author appeals to his fellow electricians not to 
leave off working until the great consummation has been achieved, 
which shall put the English nation in the same position as that held 
hy other countries.—Lond. Elec. Rev., June 12. 

REFERENCE. 

Instruction.—Two articles describing the new laboratories of elec- 
trical engineering at the Massachusetts Institute of Technology and 
the plans for the new engineering building at the University of Penn- 
sylvania.—West, Elec., May 16. 
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Warren Rotary Engine. 





Some time ago we referred to an interesting type of rotary engine 
invented by Mr. E. C. Warren, and are now enabled to give a 
description in detail of the mechanism. The engine is being placed 
on the market by the Rotary Engine Company, Keystone Telephone 
Building, Philadelphia. 

The principal cause which has been responsible for the long delay 
in producing a feasible engine of the rotary type has been the ap- 
parently opposing requirements of maintaining steam-tight joints 
conjointly with a piston speed so high as to prohibit the use of any 
heretofore known means of packing or insuring the necessary perfect 
contact between the moving piston and the walls of the containing 
steam chamber or cylinder. With this difficulty to face, it is highly 
improbable that many of the numerous proposed designs of rotary 
engines have ever been developed far enough to warrant consider- 
ation of such details as the percentage of cylinder or port clearances 
relative to the piston displacement, the proper maximum rate of flow 
through steam and exhaust ports and passages, the ratio of cylinder 
and receiver volumes, etc. It is certain that in the vast majority of 
recorded cases of failure the engine has been built solely on the 
strength of a single accidental “idea”; the primary, and usually the 
only thought, apparently, being simply to make something that 
would “go round” quite regardless of whether the proposed con- 
struction could be made to embody the usual fundamental charac- 
teristics of a steam engine. ; 

In the course of the several years of study and the long series o 
practical experiments that preceded and led up to the final production 
of the perfected Warren engine, the inventor worked over prac- 





I.—CROSS-SECTION OF ENGINE. 


FIG, 


tically the entire field of previously proposed constructions, as re- 
corded in the United States Patent Office files, with a view to deter- 
mining the nature of the fundamental difficulties to be overcome. 
For the principal of these—the question of tight joints—there ap- 
peared to be no possible adequate remedy within the lines of ac- 
cepted engine building practice since, in order to constitute any 
material improvement over the old forms the rotary engine must 
be capable of operating at a piston speed of some 3,000 feet per 
minute—-a speed fully double that at which a “tight” piston can be 
lubricated or operated safely; and, since it appeared desirable to 
operate at even higher speeds than that mentioned, it became evident 
that some radically new principle of construction must be adopted 
if the exacting requirements of the case were to be met. 

The new principle upon which the Warren engine is based was 
developed and demonstrated in the course of the experiments above 
referred to, and like the majority of important practical inventions, 
proves to be remarkably simple in its adaptation to the problem 
in hand. Considered broadly and in its effective essence, it consists 
in doing only just what is required in the specific case under discus- 
sion—the insuring a condition of perfect mechanical contact between 
two surfaces designed to form a steam joint, but without subjecting 
those surfaces to ‘unnecessary and injurious pressure in order to 
hold them together against the action of the steam. 

In a word, a condition of perfect contact, maintained absolutely 
without appreciable pressure between the contacting surfaces. The 
elements that contribute to the production of mechanical friction 
between moving surfaces in contact are, simply, surface area mul- 
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tiplied by the pressure under which said surfaces are forced together ; 
and, consequently, if the pressure element be entirely eliminated, 
there-eannot possibly be any friction between surfaces of any area 
moving upon or relative to each other at any conceivable speed. It 
is equally certain that two true and polished surfaces may be placed 
in intimate contact without the use of any measurable pressure what- 
ever, and that such a contact will be quite as effective in forming a 
joint against the passage of steam as if the surfaces were being forced 
together under heavy pressure. 

Referring to the cross-section indicated as Fig. 1, it will be observed 
that, in general arrangement, the engine consists of a concentric 
piston wheel and shaft mounted between oppositely placed rotary 





FIG. 2.—DRIVING WHEEL. 


abutments. To this extent it cannot be said that the construction is 
altogether novel, as engines having rotary geared abutments have 
frequently been built in the past; it having been recognized, appar- 
ently, in these cases, that reciprocating parts were obviously very 
much out of place in a high-speed rotary engine. This more or less 
familiar general arrangement was adopted primarily because of 
its simplicity and manifest adaptability to the end in view; it will 
be conceded, however, upon reference to the drawings showing the 
longitudinal arrangement, that the similarity to familiar forms does 
not extend further than to warrant this first general classification. 

As shown in Fig. 2, the piston wheel carries a broad flange at 
either end, between which, across the face of the drum of the wheel, 
the vanes, or, as they may for convenience be termed, the “pistons,” 
are mounted ; the outer edge of the blade being turned off in line with 
the peripheral surface of the flanges, thus adapting these surfaces to 
run in close contact with the surrounding casing. It will be noticed 
that the main bore of the casing has a slight taper from end to end, 
and that the periphery of the flanges and “pistons” is similarly 
tapered to fit the bore, and it is by this ex- 
pedient that the desired condition of contin- 
uously maintained “pressureless’” contact 
is to be established between the moving 
flanges and pistons and the surrounding 
casing. Owing to the slight difference of 
diameter between the two ends of the ta- 
pered wheel, which are exposed to the pres- 
sure of steam introduced into the interior 
of the wheel—the web being perforated in 
order to establish uniformity of pressure 
throughout—a moderate end thrust upon 
the wheel and main shaft is created, the 
tendency of which is to force the tapered 
wheel further into the tapered bore, thus 
closing the joint between flanges, pistons 
and casing. 

Now, in order to prevent the wheel from 
jamming forcibly into the tapered bore and 
sticking fast a small thrust bearing is 
mounted upon the shaft outside the casing, 
with provision for adjusting same along the 
axis of the shaft, thus making it possible to 
locate definitely the piston wheel in any desired plane relative to the 
casing. It is obvious that by this means the wheel may be set to run 
within an infinitesimal distance from the interior surface of the shell, 
and that through the normal wear on the thrust bearing any deviation 
from this original plane will be in the direction insuring increasingly 
intimate contact between the surfaces engaged. It is further evident 
that, owing to the high peripheral speed of the flanges and pistons 
which must, necessarily, give rise to rapid wear in case of any pres- 
sure existing between the surfaces, and to the fact that the wear 
upon the well-lubricated thrust bearing under its very moderate 
load will be exceedingly slow, the resulting end movement on the 
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part of the wheel and shaft will never proceed at a rate sufficient to 
produce appreciable friction or wear between the involved moving 
and stationary surfaces. It has been most thoroughly and satisfac- 
torily demonstrated by continuous operation of the engines under 
service conditions, that the wheel will rotate smoothly at the highest 
desired speeds, i. e., up to 5,000 feet per minute peripheral speed, while 
maintained in such intimate contact with the casing that a mirror- 
like polish is imparted to all the contacting surfaces. 

The nicety of mechanical balance necessary in the maintenance of 
this ideal condition of contacts is easily secured in the essentially 
symmetrical piston wheel, since the speed at which it operates is 
not so high as to introduce those extreme difficulties encountered 
in the balancing of turbine wheels, which must operate at peripheral 
speeds from five to seven times that desirable or necessary for best 
results in the case of an engine operating upon a “static pressure” 
cycle. Likewise, by reference to Fig. 1, it will be noted that all 
lateral steam pressures upon the wheel and shaft are perfectly bal- 
anced, since equal areas at diammetrically opposite points are in all 
cases exposed to equal pressures. Thus it will be seen that the 
main driving element is absolutely free from all strains calculated 
to deflect it from its designed center and axis of rotation, save only 
the actual weight of the wheel and shaft, which the liberally designed 
and bath-lubricated main journals are amply capable of sustaining 
without greater ultimate deflection than would be compensated for 
by the gradual advance of the piston wheel into the tapered cylinder 
bore. 

Referring now to the rotary abutments, it will be ovserved that 
these are provided with a peripheral notch or groove extending from 
end to end and adapted to admit of the passage of the wing pistons. 
These grooves have a sufficient cross-section to allow ample clear- 
ance for the passage of the pistons, and the abutments are connected 
for rotation with the main wheel through the medium of toothed 
rings or gears, giving a ratio of two turns of abutment to one of 
wheel; the single groove in the abutment being thus made to meet 
successively each piston. The abutments are mechanically balanced 
by drilling. opposite the groove and are tested on a speed lathe for 
centrifugal balance. It will also be observed that the abutments 
are mounted upon shafts having bearings formed in the counter- 
bored end plates of the abutment chamber or bore. Provision is 
made in these bearings for the application of elastic pressure inward 
or toward the center of the main shaft to offset the outward pressure 
of the steam which would tend to force the abutment away from 
the wheel and open up the joints. This pressure is applied upon 





FIG. 3.—LONGITUDINAL SECTION, 


small pistons or diaphragms taking steam from the interior of the 
engine; the pressure exerted by these pistons varies, of course, with 
the variations of the working steam pressure and js at all times 
sufficient to more than balance the outward pressure, leaving a mod- 
erate unbalanced force tending to seat the abutment in its bore and 
close the joint between the periphery of the abutment and the drum 
of the wheel. 

It is important to note that the abutment does not merely roll 
upon the surface of the main wheel, but that, owing to the fact that 
the respective diameters of drum and abutment do not exactly coin- 
cide with the pitch diameters of the gears, a difference of surface 
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speed is established amounting to about 600 feet per minute at normal 
speed, In this way a sliding contact is created which will cause the 
two rotating surfaces to wear each other away in harmony with the 
advance of the abutment due to the normal wear upon its journals. 
Similarly, the seat formed by the bore of the abutment is worn away 
at an exceedingly slow rate and thus is established between abutment 
and wheel and casing, the same condition of ideal “pressureless con- 
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FIG. 4.- 


tact” described as existing between the main wheel and the casing. 

It may be pointed out that the abutments, being mounted between 
the flanges on the main wheel, and being free to move on their bear- 
ings and seats in a line parallel with the axis of the main shaft, are 
enabled to follow the longitudinal movement of the wheel in ad- 
justment and normal wear; and also that since the abutments are 
symmetrical in construction and the steam pressures on the opposite 
ends equal, it follows that there is no tendency on the part of these 
members to crowd against either flange, and, since the relative move- 
ment on the line coinciding with the pitch line of the gears is prac- 
tically nil, it is evident that there can be no wear at these points; 
and hence it is only necessary that the parts be closely fitted orig- 
inally in order to insure a permanently satisfactory joint. 


| 


Fic. 5. 


Having explained in detail the method by which the all-important 
has been attacked, we may now 
The steam cycle in 


problem of joints and “packing” 
refer to the features of functional operation. 
either the simple or the compound form is essentially similar to that 
of a Corliss engine, except for the fact that admission and cut-off are 
equally quick. Steam is admitted into the interior of the drum-shaped 
piston wheel, as shown in I’ig. 3, and enters the working steam cham- 
bers through the ports shown in the drum of the wheel; the engine 
“duplex simple”’—that is, 


shown being of the type designated as 
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the single expansion chamber is divided by an intermediate flange 
into two equal compartments having pistons set 90° apart in order 
to insure uniform turning effort. The two drum valves are mounted 
upon inwardly projecting hubs cast as an extension of the casing 
heads, and, in the simple form of engine shown, are made fast to 
these hubs, giving a fixed cut-off; governing, when required, being 
accomplished by throttling. In the larger sizes and in compounds 
the drum valves are arranged to be shifted upon the hubs and are 
controlled by a special governor, which regulates the speed of the 
engine by varying the point of cut-off in the high-pressure cylinder. 

It is not necessary to maintain a perfectly tight joint between the 
drum valve and the interior surface of the piston wheel, as any leak- 
age past the valve merely results in raising the expansion line in 
the working chamber and adding a slight superheat during the latter 
stages of expansion. The valve is, therefore, fitted simply with a 
close “running fit’—-a condition which will, of necessity, be main- 
iained practically perfect indefinitely, since the valve, being mounted 
upon a stationary hub, will always maintain its original central posi- 
tion and any downward movement of the pistol wheel, due to wear 
upon the main journals, will tend to close the joint above and open 
the joint below the horizontal center line of the engine between valve 
and wheel, thereby creating a difference of mean pressure between 
the upper and lower steam chambers through the increase of leakage 
past the valve into the lower and a corresponding decrease of leakage 
into the upper chamber. This lowering of the main wheel center 
cannot proceed far before the increase of mean pressure, in the 
lower steam chamber will become sufficient, acting upon the full 
projected area of the wheel drum, to balance or support the weight 
of the wheel and shaft, and it is obvious that after this point is 
reached there can be no further downward wear of the main journais 
and consequently no further increase of leakage past the cut-off valve. 

It is claimed that the frictional resistance of the Warren engine 
is hardly greater than that of a simple turbine wheel, while it pos- 
sesses all the essential or desirable characteristics of the standard 
type of steam engine, and there is every reason to look forward to 
the realization of exceptionally high economy figures when tests of 
the engine in large powers are available. 

Heretofore, and naturally in the course of development, only en- 
gines of small size have been built; yet, while the data secured in 
private tests of these machines are not available for publication, it 
is stated that a steam consumption ranging from Io per cent. to 
15 per cent. under the average in commercial reciprocating engine 
practice in equal powers has been repeatedly observed under service 
conditions. 

The especial adaptability of the Warren engine to the purposes of 
marine propulsion is most obvious, as the engine is readily reversible, 
and steps are now being taken to introduce it generally in this field. 
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In fact, its rapid and extensive adoption in every conceivable line 
of progressive power development is anticipated, as it is in all 
respects perfectly qualified to perform the full functions of a re- 
liable prime-mover, possessing, apparently, every desirable feature 
of the reciprocating engine in addition to the manifest and special 
advantages associated with the ideal rotary prime-mover, such as 
a wide, practically unlimited range of speed with uniform angular 
velocity, freedom from vibration, greatly reduced bulk and weight, 


exceptionally low first cost as compared with either reciprocating 
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engine or turbine, etc.—-all contributing to adapt this form of engine 
to the widest possible field of application. 

Fig. 4 shows a Warren engine direct-connected to a dynamo, and 
Fig. 5 illustrates a type which has been designed to meet the special 
requirements of traction and hoisting service and other lines of 
power application where great starting power, compactness and light 
weight are of primary importance. Except for the triplex arrange- 
inent of abutments and the attendant reduction of abutment diameter, 
relative to the wheel, the design is essentially similar to our standard 
two-abutment single-expansion engine. This type is recommended 
for all service requiring particularly powerful and uniform starting 
torque, quick acceleration and high power per unit of weight and 
bulk of engine. 


SS =< 


The Special Telephone System of the Manhattan 
Elevated Railway, New York City. 


One of the most interesting separate or specialized telephone sys- 
tems recently put into service is that of the Manhattan Railway 
Division of the Interborough Rapid Transit Company, New York 
City. The use of the telephone on long-distance main trunk lines 
of steam railroads is already familiar, but the application of it to 
traffic like that of the Manhattan system is a novelty, as it partakes 
in addition of some features of the private branch exchange work. 
The exchange is located at Ninety-ninth Street and Third Avenue, 
in operating rooms built for the purpose above the car shops of 
the company. The main operating room contains the switchboard, 





FIG, I.—SWITCHBOARD. 


the distributing frame, fuse rack, relay and coil racks and the wire 
chief’s desk. The board is of the central energy type. The max- 
imum distance from the central to the instruments is about 8% miles, 
so that assuming the central to be midway in the system, the total 
length of a conversation circuit might be about 17 miles, which, of 
course, is considerably greater than is ordinarily utilized in cen- 
tral energy systems. In fact, there was at first some doubt as to 
whether the longer lines might not give trouble on account of 
their extra resistance and capacity, but the difficulties have been 
admirably met and the apparatus responds excellently to all the 
requirements made upon it. 

The switchboard which is shown in Fig. I, is of mahogany, the 
front and rear panels being readily removable and all parts being 
accessible. Positions have been laid out for six operators, each posi- 
tion being equipped with 15 pairs of intercommunicating plug circuits 
consisting of. double supervisory signals and combination ringing and 
The cords are white, brown or green, each cord 


listening cams. 
There 


being of a color different from that of the adjacent ones. 
is also a testing section on the board, including a voltmeter and 
cord circuits for making ordinary line tests. At the present mo- 
ment about 300 lines are in use, but the board as equipped would 
allow the operation of about 600 lines. The board is operated with 
lamp signals in the usual way with signal lamps, and for night 
service an extra relay is employed which causes a bell to ring in ad- 
dition to the lighting up of the lamp signals. This lessens the strain 
upon the night operator and at the same time gives him instant warn- 
ing of a call. 

All the wiring work at the exchange is as thoroughly carried out 
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as though it were a large central office system. The incoming lines 


1un to one side of the distributing frame behind the switchboard 





FIG. 2.—WIRE CHIEF'S DESK. 


and are jumped across to the other side, from which point they 
connect in the usual manner with the relays and the jacks. The 
battery is connected to the fuse panel where fuses are provided for 
each cord circuit and all the other principal leads. Carbon blocks 
with perforated strips of mica between them are used for lightning 





FIG. 3.—CHARGING AND RINGING SETS. 


protection. The wire chief's desk, shown in Fig, 2, is placed well 
in front of the switchboard and is so arranged that the attendant 
in charge can act both as monitor and as wire chief. The work, is 
ot course, quite different from that which would usually occur under 


the eye of such an official, as a telephone is located in each passenger 





FIG. 4.—STORAGE BATTERY PLANT. 


station and switch tower along the line of the Manhattan Railway, 
as well as in all the offices, the power house, sub-stations and car 
shops. 

For the power equipment, two charging and ringing sets with 
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batteries are furnished. These duplicate sets consist of a 5-hp, 390- 
volt, three-phase, General Electric induction motor directly coupled 
to a 3-kw, 30-volt, Holtzer-Cabot telephone generator running at 
750 r.p.m.; the current for these motors coming from a sub-station 
through step-down transformers. Each charging set is mounted on 
an iron base supported by a white enamel brick foundation. Ringing 


current is supplied by Holtzer-Cabot generating sets, the motor 
taking about 24 volts from the storage battery and the generator 





FIG. 5.—WALL TELEPHONE. 


end delivering alternating current at 75 volts. There are two sets 
of batteries of the chloride accumulator type furnished by the Electric 
Storage Battery Company. Each set consists of 11 cells in parallel 
and two in These sets are used one at a time, the other 
charging. The power board is of white marble and carries the nec- 
essary complement of measuring and indicating instruments, inclu- 


sive of Weston voltmeters and ammeters and a Westinghouse poly- 


series. 





FIG. 6 
tWO 4. 1. EB. 


protect the batteries when charging 


DESK TELEPHONE, 


phase wattmeter. under-and-overload circuit-breakers 
These portions of the plant 
are shown in Figs. 3 and 4 


As indicated in Figs. 5 and 6, two styles of telephone are in use 


in the system. One of these is a wall type, which is employed in 
all the car shops, switch towers, inspection sheds, etc. The other 
style, Fig. 6, is a desk telephone, which is handily at the elbow of 
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the ticket seller, and puts every station in direct touch with head- 
quarters. All the outside wiring connecting the exchange with the 
instruments consists of lead-covered cable, with from 5 to 120 pairs. 
These cables are carried by a galvanized guy wire fastened to the 
elevated railroad structure with iron brackets or hangers, and are 
spun to this guy wire by marline. At each station the cables are 
pot-headed and the wires are brought out to binding posts mounted 
on hard rubber strips in a junction box inside the station waiting 
room. 

As will be seen from Fig. 1, women operators are employed in 
the day service, but the night service is taken care of exclusively 
by men operators. The force required for the system consists of 
the telephone engineer, Mr. W. H. Kinlock, eight operators and 
five repairmen. The operators work in three shifts, with five 
operators at the board in the busiest time of the day. As soon as the 
Interborough Rapid Transit Company’s subway is completed, addi- 
tional telephones will be installed and connected with this exchange, 
the board having been laid out expressly with this end in view. The 
entire equipment outside of the cable work was installed by the 
Lambert Schmidt Telephone Manufacturing Company, of New York 
City, under the direction and supervision of Mr. Hugh Hazelton, 
electrical engineer of the Manhattan Company, who was assisted 
in this work by Mr. Kinlock. The Lambert Schmidt Company was 
represented in the installation by Messrs. W. T. Booth and John C. 
Alberts. 





Mirror and Scale Stand. 


The mirror form of galvanometer lamp and scale stand or support, 
as shown in the illustration below, was designed and constructed 
by the firm of Foote, Pierson & Co., manufacturers of electrical 
measuring instruments, etc., 82-84 Fulton Street, New York City, 
according to the general plans furnished by the Lamp Testing 
Bureau. A number of these supports were constructed for the latter 
concern, and have shown themselves so well adapted to their purpose 
that Foote, Pierson & Co., are placing them on the market and 
call general attention to the model. 

The support is so arranged that the scale can be raised in height 
to any desired position, and with a horizontal adjustment, so that 
the beam of light reflected from the galvanometer can be brought 
to the zero point. With the adjustable mirror the scale is seen 
with equal facility by the observer whether sitting or standing. 
With the opaque scale there is no question of parallax. When a 





AND SCALE STAND. 


MIRROR 


ground glass scale is used, it is necessary in order to see the spot 
of light clearly, that the eye of the observer should lie in the direc- 
tion of the beam. With this form of scale, the spot of light can be 
seen equally well from nearly every practicable position. 

In addition, the stand has a lamp support which is arranged for 
This support can be raised or lowered and 
The lamp is 


an incandescent lamp. 
turned through any angle in the horizontal position. 
covered with a hood having an adjustable shutter so that the beam 
of light can vary in width. The holder can also be arranged so 
that a gas jet can be used instead of the incandescent lamp. 
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Lost and Unaccounted-For Current. 


In view of the recent discussion by the National Electric Light As- 
sociation of lost and unaccounted-for current, the following data 
furnished by the Westinghouse Electric & Manufacturing Company 
will be of interest: The central station referred to is operated by 
steam power furnishing current for lighting residences and business 
places, principally the former. During the year 1899 the plant was 
operated during the night hours only, and there were in service on 
its circuits 353 transformers and 406 meters, all of old types. The 
customers were metered. 

Being satisfied that the distributing system was very inefficient, 
the superintendent decided to demonstrate this to the management. 
There being no primary wattmeters on the switchboard for measuring 
the total output of the station, no comparison could be made with 
the amount of current paid for, and he was compelled to arrive at 
this comparison by a different method. He purchased a i0-amp., 
110-volt Westinghouse round pattern wattmeter, which was _ in- 
stalled in a residence in series with a 5-amp. meter of the type then 
commonly in use on the circuits. Before making the test the old 
type meter was completely overhauled and cleaned. 

At the end of ten days the oid meter indicated a consumption of 
24 kw-hours and the Westinghouse wattmeter 29.1 kw-hours, a differ- 
ence of 5.1 kw-hours, or 21.25 per cent. This, at the average rate 
charged for current at the time, resulted in a loss of 9.16 cents per 
night on this customer. The above test resulted in the purchase 
and installation of Westinghouse primary wattmeters. During the 
year 1899, when the old meters and transformers were in use, the 
station output was 7s follows: 


January. July. Year. 
Fu: TOUTE WOHETOCOE. 66k cee dN ees 36483 22376 379112 
Ws OU OEE keke ets nerve rade tae ae 13945 5888 118992 
aT Ns MINN oad 0 ow 45 a Oe ON Rd eS 36.8 26.3 31.4 
K.w. hours generated for 1 k.w. hour sold. 2.5 3.89 3-19 


This indicates that for the year 1899 3.09 kw-hours were generated 
for every 1 kw-hour paid for, or, in other words, only 31.4 per cent. 
of the generated current was paid for, the remainder being lost. A 
revenue of $21,375 was received for the 118,992 kw-hours sold during 
this year, making an average price of 17.97 cents per kw-hour. The 
orerating expenses of the generating station during the same year, 
including all iabor and material, interest on bonds, taxes, cost of 
collections, insurance. free lamp renewals, advertising and general 
expenses were $14,406.25, making an average cost of approximately 
3.8 cents per kw-hour generated, or 12.15 cents per kw-hour, leaving 
an average profit per kw-hour sold of 5.82 cents. 

It was decided to substitute a few large transformers having the 
same aggregate capacity as the 353 smaller ones, and to use short 
secondary distributing systems. By this means current was fur- 
nished to a greater number of customers, and the core loss in the 
transformers was reduced by 22,500 watts. In other words, the 
capacity of the generating station was increased by an amount equal 
to the installation of a 22%-kw generator without’ any additional 
expense whatever for generating plant. 

The old meters were replaced by Westinghouse round pattern 
wattmeters during the months of April, May and June, 1900. A 
test of the new meters and transformers was made in July, 1900, 
to compare with the test made on old meters and transformers in 
July, t899. The following was the result: 


July, 1899. July, 1900. 
Mwhours s@nerated  c. 6iccwesseddvae cesuwee 22,376 19,015 
CR GEE ews 56006664544 6 sR OLE OC KEeS 5,888 8,589 


In July, 1900, a twenty-four-hour service was furnished in place 
of the twelve-hour service of the previous year, but notwithstanding 
this and the fact that additional customers had been secured during 
the year, the station output decreased for July by 3,361 hours. With 
the new meters and transformers the company gave twenty-four 
hours’ service during July, 1900, with a generated amount of 3,361 
kw-hours (15 per cent. less than under the old régime), and at the 
same time received payment on 2,701 kw-hours, or 46 per cent. more 
than with the old meters and transformers with a 12-hour service. 
This resulted in a decreased cost in coal for the month of $53.77, 
with an increased revenue of $465.19, or a net gain for the month of 
$518.06. 

In next column is given a comparative statement of the results ob- 
tained for the years 1075 anc 
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The increased cost per kilowatt-hour for generating current in 
1901 was due to an increase in the cost of coal and supplies. 
The changes in meters and transformers increased the per cent. in 


1899. 1go!. 
Total kw-hours generated ............... 379112 650570 
SOC RWROUS BOM «0 bce cae idiviwes vans 118992 427567 
Kw-hours generated to 1-kw hour sold .... 3-19 1.52 
Per cent. of generated current sold ..... 31.6 65.7 
Total cost of current generated .......... $14406 $27610 
Cost per kw-hour generated ............. 3-8 cts. 4.24 cts. 
COGE Or MWY BONG i660 case e Secs sh ectee’ 12.15 cts. 6.49 cts. 
Received for current generated .......... $21375 $58534 
INGUOGT GE. CUMMINS: Sone oo awn s 00 0bn as 406 803 
Average price received per kw-hour ....... 17.97 Cts. 13.69 cts. 
Average profit received per kw-hour ...... 5.82 cts. 7.20 cts. 


1901 and reduced the cost of the current sold from 12.15 cents per 
kw-hour in 1899, to 6.49 cents in 1g01. The average net profit per 
kilowatt-hour sold increased from 5.82 cents in 1899 to 7.2 cents in 
1901, although the average price charged to customers had been 
reduced from 17.97 cents in 1899 to 13.69 cents per kw-hour in 1901. 

Customers were pleased with the reduced price and the accuracy 
of the meters, and their number increased from 406 in 1899 to 803 
in 1901. This additional business necessitated an increase in gen- 
erating capacity from 275 kw to 400 kw. 

In 1902 (23 months aiter installation) fifty of the new wattmeters 
were tested to ascertain their accuracy. It was found that forty-nine 
had not deviated from the original calibration; that is, 2 per cent. 
pius or minus from 2 per cent. of full load to 50 per cent. overload. 
The other meter was found to run 4 per cent. fast. All meters were 
eperated cn the baby filament of a hylo lamp, and none of them crept. 





Amalgamation of the Braun-Siemens and Halske and 
Slaby-Arco Systems of Wireless Telegraphy. 


Mr. A. Frederick Collins states that his Berlin correspondent has 
advised him of the amalgamation of the Braun-Siemens & Halske 
and the Slaby-Arco systems of wireless telegraphy. The united com- 
panies under the name of the Wireless Telegraph Company (Ge- 
sellschaft fiir Drahtlose Telegraphy), began business June 15, 1903. 

All the contracts signed by both the General Electric Company, of 
Berlin, for the Slaby-Arco apparatus as well as those agreements 
entered into by the Braun-Siemens & Halske Company, will be ful- 
filled by the new company. All the patents, inventions, etc., of Prof. 
3raun and Dr. Slaby have been taken over by the new company. 

Contracts have been signed for a long term of years by and be- 
tween the inventors and the recently formed company, which gives 
them the virtual monopoly of the wireless telegraph business in 
Germany. The Wireless Telegraph Company is now ready to under- 
take the construction, installation and operation of either of the 
systems now owned by them. It is quite likely that a combination 
of these German systems will be finally effected and a single stand- 
ardized apparatus widi take the place of the dual systems. 

The Executive Committee of the new company are Count Georg 
Arco and Mr. Georg Wilhelm Bargmann. In view of the coms 
ing conference of wireless telegraphy to be held at Berlin on August 
4, 1903, this combination of wireless interests is regarded by Mr. 
Collins as the first step tending toward a universal alliance between 
all the different wireless companies of the world. as 


Electric Truck Operating in Boston, 





The first electric truck to be used in the streets of Boston was re- 
cently put in operation by the Edison Electric Illuminating Company. 
It is designed for heavy work in the handling of reels of cable, 
storage battery fittings, and other supplies, and for pulling cables 
through some of the street conduits. During its first tests it was 
run up Beacon Street hill from Tremont Street to the State House, 
laden with nearly 5 tons of lead cable, and it made 6 miles per hour 
on the level without trouble. 

For hauling cable, the truck has a winch under the driver’s seat, 
with a special 3-hp motor to run it. The truck is propelled by two 
motors through triple gearing on the rear wheels. The tires are of 
broad, flat rubber, 5 inches wide forward and 7 inches wide behind, 
and the vehicle runs quietly as a result. The truck weighs about 5 
tons. It is designed to run 25 miles over city streets, with one battery 
charge. There are 44 cells in the battery, each having 17 plates. The 
average cost of current for running the truck is about $1.50 per day. 
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Wireless Telegraphy on the “‘ Erin.”’ 


When Sir Thomas Lipton decided to equip his steam yacht Erin 
with wireless telegraphy, he selected the De Forest system. The 
complete apparatus was shipped from New York six weeks ago and 
installed on the yacht at Greenock, Scotland, just prior to her west- 
ward trip convoying the challenger Shamrock I//, and her consorts, 
the Shamrock I/ and the ocean-going tug Cruiser. Mr. H. M. Hor- 
ton, of the De Forest Company, equipped the yacht with the wireless 
and operated the system on its trip across. 

Sir Thomas had a handsome teakwood cabin (Fig. 2) built above 
the saloon of the Erin, just abaft the mainmast, and Wm. Fife. de- 








FIG, I.—INTERIOR OF WIRELESS TELEGRAPH STATION ON THE “ERIN.” 


signer of the new challenger, raised a special topmast and yard arm 
(Fig. 3) giving the unusual height for such a craft of 120 ft. above 
the operating cabin. The antenna consists of five wires of No. 14 
rubber-covered stranded wire, six inches apart, and strung very taut 
from the roof-insulator to the yard peak. Notwithstanding the 
unusually rough voyage across, this antenna and rigging stayed aloft, 
without damage, all the way over. 

Inasmuch as the Frin’s storage battery plant furnishes but 80 volts, 
the motor-generator set ordinarily furrished for the De Forest 1-kw 


outfits was not used. Instead a 1-kw alternating-current generator 





FIG. 2.— WIRELESS TELEGRAPH STATION ON THE “ERIN.” 


was belted direct from the fly-wheel of one of the two dynamo 
engines on board. The remainder of the apparatus, transformers, 
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To the left on the table is located the spark-gap and condenser 
case and shifting switch; while the key and receiving apparatus are 
shown on the right. Transformers securely lashed to the framing 
are placed beneath the operating table out of possible danger from 
contact with the high-tension lead. 

Operators at the De Forest stations at Block Island, Point Judith 
and Coney Island were on the lookout for the first news from the 
little fleet from Thursday night, June 12 on, but on account of the 
rough seas encountered the Erin did not arrive within hailing dis- 





FIG. 3.—“ERIN” IN DRY DOCK, SHOWING ANTENNAE. 


tance until 10.50 Saturday night. Block Island and Coney Island 
picked the boat up almost simultaneously, she being at that time 120 
miles from Sandy Hook Light. The De Forest station at Coney 
Island had recently been re-equipped with 6-kw apparatus, so that 
the operator aboard the Erin heard her call several hours before 
he was able to reply. Since then messages have been freely ex- 
changed. 

During the trial races of the two Shamrocks and throughout his 
stay in American waters Sir Thomas will be kept in touch with the 
De Forest stations around New York by the wireless system, an 
operator being kept on board continuously for this purpose. 





Lighting Statistics. 


The National Electric Light Association has issued a new edition of 
its report on municipal lighting statistics. The present brochure con- 
tains data from 830 cities and towns in the United States, as to the 
number of arc lights, candle-power, price per lamp, hours of burning, 
watts at lamp, candle-power-hours for one cent, nominal candle- 
power, price of coal, population, etc. One or two new columns 
are added, including the time of expiration of contract. The latter 
feature is interesting, but would be more so if the period or length 
of the contract were given instead, as that is the material point 
bearing on relative cost and nature of service given. 





Heating and Ventilating Telephone Exchanges. 


The New England Telephone & Telegraph Company, of Boston, 
Mass., possesses one of the most completely equipped exchanges in 
the country. Not only are the electrical and telephone appliances 
the products of the best engineering skill and attention, but the 
building itself has been especially designed with a view to both 
successful operation and the comfort and convenience of the em 
ployees. One of the first requisites of a telephone exchange building, 
because of the large number of employees and their constant and 
sedentary labor, is a proper system of heating and ventilating. The 
ventilation is especially important, and arrangements should be pro- 
vided by which it can be maintained constant in volume independently 
of the amount of heat required or the state of the weather. Any 
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natural means of ventilation is impracticable, since it is very difficult 
to maintain a proper circulation of air when the densities of the 
inside and outside air are nearly equal. With the fan system, how- 
ever, all these points are easily taken care of. 

In the present plant the fan, which is direct-connected to a ver- 
tical engine, forces the air through a steam heater composed of pipe 
coils, enclosed within a steel plate housing. The heater, however, 
is by-passed, so that’a greater or less proportion of the air may be 
forced into the distributing pipes without passing through it, and 
this by-pass is fitted with a special hot-and-cold damper arrangement, 
which is automatically controlled by Johnson thermostats located 
in the several rooms of the building. The B. F. Sturtevant Co., by 
whom the fan and heater were installed, also supplied the galvanized 
iron piping, elbows, fittings, registers and screens, together with the 
direct steam-heating work, automatic control and the boiler and 
boiler setting. The steam is delivered to the engine at 25 lbs. pressure, 
and the exhaust passes into the heater. 

A somewhat similar equipment was furnished by the above com- 
pany to the Twin City Telephone Company, of St. Paul, Minn., 
sometime ago. In this case special precaution was taken to purify the 
air supply. It has been demonstrated that about go per cent. of the 
trouble caused by imperfect contact in the switchboard connections 
can be prevented by thoroughly cleansing the air as it enters the 
building. The action of the air-purifying and cooling apparatus 
adopted by the Twin City Telephone Company consists in thoroughly 
saturating the air with water by passing it through a fine spray and 
afterwards precipitating the moisture with the collected impurities 
and discharging it into the sewer. The water which is taken up at 
high velocity and held in mechanical suspension, is extracted by 
centrifugal force by passing it through a series of tubes in which 
spirals are so placed as to give the air a whirling motion, causing 
the suspended particles, which are heavier than the air, to be thrown 
outward and brought in contact with the tubes, from which they flow 
through perforations to a drip pan below. 

The washing process imparts about 70 per cent. humidity at a 
temperature of 70° Fahr. in the operating room. This is considered 
the most desirable for health and comfort and avoids the excessive 
dryness resulting with other systems of heating and ventilating 
which often require a humidostat to correct the defect. Moreover, 
in the summer time, with the temperature outside of 80° Fahr., and 
with the normal temperature of the city water, the air delivered to 
the rooms can be readily reduced to 70°. 

The air, after being tempered, washed and dried, is blown by the 
fan through the reheating coils into the tempered air chamber. A 
mixing damper is placed with connections to both, so arranged that 
the hot or tempered air, under the control of the Powers thermostat, 
in the operating room, is mixed automatically to the proper degree, 
maintaining throughout the year a constant temperature in the room 
with uniform air delivery and humidity. 





High-Tension Switches. 





The General Incandescent Arc Light Company for the past three 
years has been making a complete line of high-tension switching and 
controlling apparatus, in eight distinct types of oil switches for 
service, all the way from 2,500 volts to 25,000 volts, and ranging in 
ampere capacity up to any commercial requirement. The apparatus 
is designed to meet a great variety of requirements incident to 
equipping modern central stations of the largest size. The entire 
high-tension electrical controlling equipment of such plants as the 
St. Paul Gas Light Company, the Brooklyn Edison Company, the 
Chicago Edison Company and a large part of the equipment of the 
New York Edison Company, besides many other important large 
plants throughout ‘the country, is of this type. 

The General Illuminating Company has made a specialty of auto- 
matically-controlled oil switches. For example, any of the eight 
types of oil switches can be supplied with overload device, which 
causes the oil switch to open immediately in case of an overload of 
short circuit, or by the interpellation of a time limit relay, the open- 
ing of the switch can be delayed any desired amount up to 5 seconds. 
These switches can also be supplied with reverse current relays, the 
function of which is to cause the switch to open the circuit upon 
the reversal of the direction of the transmission of power. This is 
a very important feature, and one that is thoroughly taken care of 
in this type of apparatus. 


A distinct feature of the oil switch overload attachment lies in 
the fact that the mechanism by which the switch is manually closed 
is so designed that if it is closed upon an overload condition such 
that an exsessive amount of current would flow when closing the 





FIG. I.—HIGH-TENSION SWITCH. 


switch, the latter immediately flies open, through the instrumentality 
of the overload relays and device opening the switch, irrespective of 
the fact that the operator may still have his hand upon the closing 
mechanism at the time. In other words, it is impossible to hold 
the oil switch closed against a short circuit or overload condition. 
The present tendency to design all central station apparatus sv 





FIG. 2.—HIGH-TENSION SWITCH. 


that it can be controlled from a switch controlling board has led 
the same company to provide any of the oil switches with solenoid 
control, so that they can be installed at the most convenient places 
in the station, no matter how remote from the controlling switch- 
board. Heretofore this feature when used has been confined to 
the main switches of the station; it has been found, however, that 
great saving in the cost of installation, as well as greater facility 
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of operation is attained by making the smaller apparatus for remote 
control. This has been accomplished by the solenoid operating 
mechanism provided for this purpose, which operates in a similar 
manner to the solenoid control of the larger switches, but only of a 
smaller design. 

Another distinct feature of these oil switches lies in the fact that 
certain types are designed as double-throw switches in one and the 
same switch. It had formerly been customary for stations to use 
two single-throw, switchés, arranged with an interlocking device, 
more or less crude, to prevent them from both being thrown in at 
the same time. One type of these switches is designed to operate 
up to 15,000 volts, with capacities up to 300 amp. in the double- 
throw design. , 

Fig. 1 herew*th shows a type of switch which has been designed to 
meet the mos: severe duty that could be placed upon the switch in a 
large central station where enormous generators are used, and where 
the largest factor of safety is necessary. Fig. 2 shows a switch 
which has been designed more especially for disconnecting bus-bar 
connections, or where smaller amounts of power are to be inter- 
rupted in small central stations or in sub-stations. 
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The Musso Duplex Typewriting Wireless Telegraph. 


The Musso Duplex Typewriting Wireless Telegraph Company has 
recently been incorporated under the laws of Maine, with head- 
quarters in New York City, Mr. Giuseppe Musso being president, 
Mr. James McCormack vice-president, and Mr. Robert E. Sylvester 
secretary and treasurer of the company. 

The principal point of the Musso system of wireless telegraphy is in 
the substitution of the typewriter for the Morse instrument, telegrams 
it is said, being handled directly by the typewriter, the messages being 
printed in typographical characters on full page at the receiving sta- 
tion. As a single electrical impulse is sufficient to transmit each sign 
or character, the velocity obtainable is under the control of the oper- 
atof, so that messages are transmitted as fast as the operator can ma- 
niptilate the keyboard. The Musso apparatus is stated to operate ac- 
cording to the duplex system: two stations only transmit and receive 
messages simultaneously on the same instruments without inter- 
ference. It-is stated that with the Musso apparatus, the operator 
can isolate the station he desires to communicate with, without in- 
terference with, or overhearing by other stations provided with the 
same apparatus. It is claimed that all operations of the Musso 
apparatus being automatic except that of transmission, no skilled 
operator is required at the receiving end except when it is used as a 
transmitting station. The Musso’ system is also stated to be adapt- 
able to telegraphy over wires as to wireless telegraphy. 

The above are the claims made by the company for the Musso 
system. As some of the patents are still pending, the company de- 
clines to give at this moment exact details concerning the system with 
illustrations or diagrams. The experimental work conducted by Mr. 
Musso in Italy is stated to have been with the best results. At present 
a complete apparatus, of very simple design, is in course of construc- 
tion in this country. The inventor has communicated the following 
information on the principles of his system: 

The working of the apparatus is based on the synchronous re- 
volving of a wheel in each communicating station, and for this pur- 
pose the Hughes clockwork was first used. This mechanism, how- 
ever, being somewhat complicated, the inventor devised a small 
magneto-electric motor, and, by this means, he obtained two ad- 
vantages: great reduction of the dimensions of the mechanism, and 
the elimination of a correcting device, the motor being  self-cor- 
recting. 

The sending circuit is controlled by a keyboard similar to that of 
a typewriter, and the receiving circuit acts on the levers of the 
The latter resembles an ordinary typewriter, oper 
circuit. The duplex 


printing device. 
ated by electromagnets 
working of the apparatus is one of the original features of the 


inserted in a_ local 
device, and the means of isolating any desired number of stations, 
during transmission, is another. 

The at first, the disposition of the Slaby-Arco 
system at the sending and receiving stations. He soon found, how 
ever, that the tapping coherer was almost useless for the working 
of his apparatus, because of its lack of sensibility both in cohering 
a coherer, consisting of a 


inventor used, 


then constructed 


and decohering. He 











AND ENGINEER. Vor. XLII, No. 1. 





mixture of fragments of magnetite and pure silver. By introducing 
this coherer into a solenoid inserted in series with the antenna and 
the ground wire, he obtained a very satisfactory auto-decohering 
effect. 

Another original feature of the system is a magneto-microphonic 
relay, which gives an excellent mechanical effect. It consisted, in 
the inventor’s experimental work, of a special microphone insefted 
in the aerial circuit and controlling a relay formed with a combina- 
tion of an ordinary telephone receiver and a pencil microphone. The 
disposition is very simple and its sensibility is of the highest degree. 
From the standpoint of the acoustic effect, it is excellent when used 
as a sounder. In fact, the inventor obtained its excitation by simply 
breaking, at a distance of 30 ft., the circuit of six dry batteries, con- 
nected in series. It must be noted that he could not find any sen- 
sible difference in the result, by connecting or disconnecting the 
ground conductor. 

From the study he made on this result obtained by so small a 
wasting of energy, he found that both inductive and static actions 
take place, the former by means of the two aerial wires, the latter 
by the feeble discharge between the terminals of the battery reo- 
phores. The above successful experiment also convinced him that 
the solution of the problem for long-distance communication depends 
upon a proper receiving device rather than upon the indefinite in- 
creasing of power of the sending station. 








Motor Driven Press Rooms. 

A motor-driven printing press equipment installed by the Mil- 
waukee Electric Company for Stearns Brothers & Co., of Chicago, 
presents points which possibly have not been covered in similar in- 
stallations hitherto. A printer very much appreciates the advantages 
of speed regulation, while the fact that any press can be run on any 
quality of paper without shifting belts and the consequent loss of 
pressmen’s time; and that he obtains so much better. light and is 
ahle to keep his premises in so much better order without belts, 
makes it of greater value than can be readily seen by the printer 
unless he has already tried it. The saving in power is enough of 
an argument in a large city to convince him that it is time to change 





FIG. I.—MOTOR-DRIVEN PRESS. 


his methods of operation and put in electric drives. It has been 
found in the plant herewith described that the saving of power 
will come to fully 25 per cent. more than was estimated, due to 
their being able to shut down any number of the presses if necessary 
when “making them ready,” and not having to run shafting while this 
is being done. It is a well-known fact that sometimes every press 
in the shop will be shut down while the forms are being got ready 
for work 

The speed regulation in this case has been obtained by using motors 
of slightly slower speed than that of the standard slow-speed motors. 
An example of the regulation on one large size Miehle press will 
iliustrate the method. The motor vsed on this press. as shown in 


lig. 1, is normally a 5-hp motor at coo r.p.m.. although for this work 











JULY 4, 1903. 


it is wound for 4 hp at 750 r.p.m. This speed can be increased 20 


per cent. by means of field resistance, inasmuch as the power re- 

quired by the press is slightly more at 20 per cen\. increased speed 

than when running at 750 r.p.m. 

The motors are located under the presses—the pulleys sticking 
out through the side frames—and belted with a short single rawhide 
belt to the largest pulley that is permitted by the frame of these. 
In this particular instance the motor pulley is 6% in. in diameter, 
whereas that of the press is 15 in. The motor is fastened to the 
side frame of the press, and rests on an iron brace, which is fastened 
to the motor base, but is left free to slide on the floor with the 
former. As the large presses are not screwed down, it would not be 
policy to fasten the motor to the floor with the press moving. 

The motors are controlled by Cutler-Hammer reversible printing 
press speed controllers, as shown in Fig. 2. The faces of these 
are mounted in the same position that the belt-shifting lever formerly 
occupied on the press. The resistances for the controller are screwed 
to the inner side of the side frame of the press near the floor and 
underneath the type bed. The field resistance, consisting of Cutler- 
Hammer iron-clad field rheostats, is mounted, together with a double- 
throw three-pole switch, on a piece of marbleized slate, the whole 
being fastened on the under side of the feedboard of the press. 

The wiring from the cut-out cabinet on the side of the room is 
brought to the press in conduit concealed in the floor, which is run 
up from the end of the press to the switch located under the feed- 
board, and from there the wiring is done in iron conduits, protecting 
it from injury. Advantage is taken of the Chicago Edison Com- 
pany’s three-wire circuit, as either 110 or 220 volts can be used on 
the motor armature. With these two voltages and the field regulator, 
the speeds at which the press usually runs are obtained; that is, the 
higher speeds of the press for medium paper and the less difficult 
work and the lower speeds for extremely light paper and difficult 
color work. It is also possible to use the armature resistance, if 
necessary, to obtain the intermediate and the extremely slow speeds, 
the latter being used for adjusting the presses. 

With 220 volts on the armature and the field resistance in, 20 per 
cent. increase in speed is obtained, which gives the maximum of the 
motor of 900 r.p.m. With 220 volts on the armature and no field 
resistance in, 750 r.p.m. is had as the normal speed of the motor, 
which can be decreased to 50 per cent. by armature resistance, giving 
the lowest speed with the armature on 220 volts of about 375 r.p.m. 
With 110 volts on the armature and all the field resistance in, the 
speed is 390 r.p.m., whereas that with no field resistance is 325 
r.p.m. This can be reduced to 50 per cent. by armature resistance, 
giving as the lowest speed of the motor 163 r.p.m. 

There are ten points on the armature controller (and two back-up 
speeds), so that in all 36 points of control are had, from the highest 
speed of goo r.p.m. to the lowest of 163 r.p.m. In practice it is 
found that this is ample, and it will be noticed that between the 
lowest speed of 220 volts and the highest on 110, the speeds lap some 








FIG. 2.—PRESS WITH REVERSIBLE CONTROLLER, 


15 revolutions. In practice this does not really happen, as the 
lowest speed on 220 volts is not on full load. As a consequence, the 
speed is not lower than 390 r.p.m. On the lowest speed also the 
load is so light that this is not less than 175 r.p.m. 
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The speed regulation on the job presses is carried out in a similar 
manner to that on the cylinder presses, with the exception that no 
field resistances are used and the controllers are not reversible. 
These are equipped with %-hp motors, 220 and 110 volts being used 
on the armature, together with a non-reversible armature and con- 
troller. The folding machine has simply a 50 per cent. regulation 
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FIG. 3.—MOTOR-DRIVEN STITCHERS. 


by the armature controller. The stitchers shown in Fig. 2, which are 
equipped with 4%-hp motors mounted above the machine on brackets 
supported by the former, are equipped with speed regulators, which 
are found to be quite a saving in labor, inasmuch as different weights 
of stock cam be advantageously worked with different speeds. 

Every motor is equipped with paper pulleys and rawhide belts, 
it being found that much greater power can be transmitted with 
this form of drive and short centers than by any other method; 
gears not being advisable on account of the jerky motion of the 
machinery, the belts further acting as a cushion between the motor 
and the press. 





Non-Arcing Fuses. 





The McBride arcless fuse, illustrated herewith, is intended and 
adapted for use on every possible fuse-link connection. This brings 
it into use wherever an old-style link cut-out is in service, and applies 
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FIG. I.—FUSE (FULL SIZE). 


to the Sawyer-Man style of cut-out, Edison link cut-out, panel board, 
switches, plug cut-outs, etc. The illustration shows a fuse in full 
size. The fuse consists of a cartridge, extending from each end of 
which is a copper wire sufficiently long to fit any link connection. 





FIG. 2.—FUSE. 


These fuses are made for 125 volts, and 250 volts, with capacities 
from 3 to 30 amp. The McBride arcless fuse is made to meet the 
requirements of the fire underwriters, and is handled exclusively by 


the Electric Appliance Company, Chicago. 
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Development of Electric Heating. 

The activity in electric heating is testified to by the tremendous 
increase that has taken place in the electric heating branch of the 
Gold Car Heating & Lighting Company, of New York City. During 
the past three months, the number of cars and locomotives for which 
orders for steam and electric equipment has been received, has been 
very gratifying. A few of the orders recently taken by the Gold Co. 
for car, locomotive and electric car heating equipment, are as follows: 
Canadian Pacific, 290 equipments; Brooklyn Heights Railroad, 240; 
Missouri Pacific, 125; Wabash, 105; Erie, 102; New York, New 
Haven & Hartford, tor; Massachusetts Electric Companies, 100; 
Metropolitan Street Railway, 100 ; Southern, 79; Louisville Railway, 
75; Central Railroad Company of New Jersey, 58; New York Central 
& Hudson River Railroad, 43; New Orleans & North Eastern, 40; 
Soston & Albany, 37; Cincinnati, Cleveland, Chicago & St. Louis, 36; 
Denver & Rio Grande, 35; Chicago & Eastern Illinois, 32; Western 
Maryland, 21; South Side Elevated, 20; Scranton Railway, 15; Nash- 
ville, Chattanooga & St. Louis, 21; Minneapolis, St. Paul & S. S. 
M., 22; Cincinnati, Hamilton & Dayton, 12; Texas & Pacific, 24; 
Georgia Railroad, 4; Lake Shore & Michigan Southern, 15; Boston 
& Maine, 28; New York, Ontario & Western, 14; Delaware, Lack- 
awanna & Western, 25; Chesapeake & Ohio, 5; Atlanta & West 
Point, 6; Central of Georgia, 14; Alabama Great Southern, 4; Cin- 
cinnati, New Orleans & Texas Pacific, 14; Vicksburg, Shreveport & 
Pacific, 8; Alabama & Vicksburg, 6; Mobile & Ohio, 15; Louisville 
& Nashville, 3. 

As a matter of fact, during the short period mentioned the com- 
pany has sold nearly 4,000 sets of its heating equipment in the United 
States alone. During the past month an order has also been received 
for the shipment of several thousand sets of its specialties abroad. 

The unfilled contracts on the books of the Gold Company at the 
present time are larger than ever before in its history. At the last 
meeting of directors, the regular quarterly dividend of 2 per cent., 
together with an extra dividend of 9 per cent., was declared. 





A Metal Saw Table. 


The Acme metal saw table, shown herewith, is the invention of 
F. D. Hazelton and is being put on the market by Hazelton & Donald, 
of Philadelphia. It is the result of the inventor’s own needs while 
in the electrical business and is designed more especially for cutting 
sheet, rod and tube brass, fibre, hard rubber, printer’s furniture and 
electrotype plates. It is almost indispensable to instrument makers 
and electrical manufacturers, being particularly handy for knife 
switchboard work. The machine occupies a floor space of but 18 x 24 





METAL SAW TABLE. 


inches, is constructed wholly of metal, and is self contained. One 
important feature is that the saw arbor is but one inch below the 
surface of the saw table, thus permitting the use of saws of small 
diameter and consequently obtaining the greatest power and ac- 
curacy. The table swings entirely open and may be set to saw to 
any desired depth, while the slitting gauge may be adjusted for 
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slitting any width up to 12 inches. The cross-cut gauge will swing 
either way to any practical angle. An improved device is provided 
for holding the arbor from turning while attaching or removing the 
saws. A removable throat plate allows the use of wood cutting 
saws up to 6 inches in diameter. The saw is now in use by such 
people as Warner & Swasey, Stanley Electric Manufacturing Com- 
pany, St. Louis Transit Company and many others, although it has 
been only a short time on the market. The Garvin Machine Com- 
pany handle New York business in connection with this specialty. 





Attachment for Drill Grinders. 





The apparatus herewith illustrated is a grinding attachment de- 
signed by the Wilmarth & Morman Company, of Grand Rapids, 
Mich., for their New Yankee drill grinders. The arrangement is 
similar to that used in the now familiar disc grinders, and consists 
of a table and its supports, capable of oscillating on a stud, and 
counterbalanced to keep it right side up. Two tables are furnished: 
a flat one with a ridge at one side to square work up against and a V- 
shaped table for round and similar work. These tables are quickly 
interchangeable without the use of a wrench and are adjustable for 
angle in all directions as well as up and down. Cutters, chasers, 
punches, dies, gibs, nuts, keys and a multitude of small parts that 
would otherwise be planed, milled or filed may readily be ground 
thereon. 

A collar, adjustable on the stud, limits the movement of the table 
toward the wheel and a shield covering these parts keeps them free 
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DRILL GRINDER ATTACHMENT. 


from grinder dust. A cupped wheel is used and as the work is 
moved clear across its face there is no tendency for it to wear out 
of true or groove,.so that an emery paper-faced steel disc would have 
no advantages over an emery wheel in this respect, besides that the 
emery paper and the time required to cement it on would cost more 
than the same amount of abrasive in a cupped wheel. It should be 
noticed that when the wheel has been worked back to the web a 
plain wheel remains, which may then be used up elsewhere. 

A further factor in causing the adoption of a cupped wheel rather 
than a disc is that the presence of the drill grinder wheel (and these 
wheels run slower than regular wheels) would prevent a disc being 
run at the high rate of speed at which it is most efficient, unless it 
be made abnormally large. 

The makers are prepared to furnish this attachment on a column 
without the drill grinder, but with a plain wheel and rest or surface 
grinder instead. This is intended for shops already equipped with 
drill grinders. 
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Index Head for Universal Milling Machines. 


The illustrations herewith show a new universal indexing and 
dividing head for universal milling machines. It is arranged for 
making all divisions up to and including 360. Some of the details 
are entirely new, particularly the method of taking up wear between 
worm and worm wheel, and the arrangement for clamping the swivel 


block at an angle. Angular settings of the work spindle can be 
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made 5° below the horizontal to 50° beyond the perpendicular when 
geared to universal machines. When fitted to plain machines, it 
may be swiveled through a complete circle if the front index plate 
is removed. : 
The worm and worm wheel may be thrown out of mesh for any 
position of the work spindle by turning the T-bolt through half a 
turn, and this is accomplished without removing any parts, slacking 
up any locknuts, or disturbing any adjustments whatever. The 
motion of the T-bolt is positive and it comes to a dead stop. The 
end of this T-bolt engages a slide attached to the worm casing, 
which slide is free to move endwise. The worm casing itself being 
confined between the walls of the swivel block, can only move in a 





FIG. I.—INDEX HEAD FOR MILLING MACHINES. 


vertical direction. The slide takes the horizontal motion of the 
eccentric end of the T-bolt. From this it will be seen that the worm 
moves away from, or toward the worm wheel in a plane perpen- 
dicular to the axis of the worm wheel. Compensation for wear be- 
tween these members is obtained by adjusting the screws which 
attach the slide holder to the worm casing. 

The method of clamping the swivel block is rather novel, and de- 
serves attention because of its extreme simplicity. The swivel block 
has large trunnions and is firmly secured in any position by means 
of the clamping straps shown, which are made to grip the trunnions 
by tightening two cap screws. These trunnion bearings have an arc 
of contact of 360°, are always fully protected, no part of them 
being exposed at any time, no matter at what angle the spindle is 
set. The entire mechanism is symmetrical in design and is very 
rigid in its construction. There are no openings to the inside and 


all gears on the outside are completely covered and protected from 
dirt, at the same time insuring safety to the operator. 

The worm wheel is larger in diameter than is usual on mechanisms 
Instead of the usual single notch on the index plate 


of this sort. 
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FIG. 2.—INDEX HEAD FOR MILLING MACHINES. 


for locking, there is a series of small notches milled on the edge of 
the plate, which permit of moving the plate a very small amount, 
which is very often convenient when adjusting work to the cutter. 
The work spindle is provided for adjustment to compensate for 
wear, and it is provided with a clamping device, by means of which 
it can be firmly locked during cutting operations without disturbing 
the accuracy of the spacing. The tail stock shown has the’ usual 
elevating center. It may be set at any angle up to 10° above or 
below horizontal to bring the centers in line with the center of the 
work when milling taper reamérs or similar work. This dividing 
head is made in three sizes—10, 12 and 14-in. swing. It is made by 
the Cincinnati Milling Machine Company, Cincinnati, Ohio. 
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Exhibits at the Chicago Telephone Convention. 


Below are given some notes on the exhibits at the Chicago con- 
vention of the National Independent Telephone Association last 
week : 

THE VarLteEY DupLtex MacGnet Company, of Chicago, was repre- 
sented by C. L. Hibbard. 

Ernest A. Parapis was present in the interests of the W. Y. 
Nagle Electric Company, of Toledo. 

FRANK G. Ions, of Chicago, represented the American Electric 
use Company. 

Bissett. The telephone products of the F. Bissell Company, of 
Toledo, were described by W. S. Bissell and C. M. Hamilton. 

GeorGE W. Conover, 135 Adams Street, Chicago, who makes a 
business of purchasing and forwarding telephone and electric rail- 
way material, made favorable arrangements with a 
delegates. 

E. J. Nosvett, president of the E. J. Noblett Company, of Chi- 
cago, producer of cross arms, pins, brackets, cable, tool boxes and 
special cabinet work was present. It was hardly necessary for the 
company to have an exhibit, since its cabinet work is apparent in 
the output of many of the manufacturers of telephones in this 
country. 

Tue WitiiAMs EL vectric Company, of Cleveland, was represented 
by Mr. R. Williams. He showed a new transmitter. 

THE FRANK B. Cook Company, of Chicago, showed several new 
devices recently brought out, including a subscriber’s station pro- 
tector, with and without a soldered heat coil; a new desk bracket, 
a new universal guy clamp, and a new tubular fuse and carbon ar- 
rester for pole terminals. The tubular fuse is snapped in position 
instead of being screwed in. A new distributing board and pro- 
tectors with several new features was shown; also a new test con- 
nection for copper or galvanized wire. F. B. Cook, J. A. Cook, 
J. T. Thompkins and C. E. White were present. 

Exxtiorr & HatcH Book TypewriTER CoMPANY, of Cleveland, ex- 
hibited the Fisher and Elliott billing machines, which are being 
used by the New York Telephone Company and several other large 
telephone companies for preparing monthly statements of toll 
charges, installation order forms, pay rolls and other typewriter 
work. B. M. Loche was present. 

THE NATIONAL TELEPHONE Supp_y Company, of Cleveland, 
which has recently entered the field with a metal hanger for tele- 
phone cables, was represented by Fred P. Auxer. The device is 
leverage tightening and is adjustable to any size of cable. It is 
made of zinc and wire, and is strong and inexpensive. 

Hupsarp & Company, of Pittsburg, manufacturers’ agents for 
pole material and shovels, were represented by C. Seyler. 

THe WILttAMs-Aspott ELectric ComMpaANy, of Cleveland, exhib- 
ited a comprehensive line of its telephone material. L. Sands was 
present. 

THe AMERICAN ELEctTRIC TELEPHONE CoMPANY held open house 
at its immense factory and many of the delegates took advantage 
of the opportunity of thoroughly inspecting the company’s com- 
plete line of standard apparatus. J. G. Ihmsen, P. C. Burns, John 
H. Reid and other representatives attended the convention. Mr. 
Inmsen was chairman of the committee on local arrangements and 
was active in the proceedings of the convention. 

THE VALENTINE-CLARK CompPpaANy, of Chicago, showed sections of 
cedar poles and a number of photographs of its lumber camps. The 
company is particularly strong on cedar poles. E. L. Clark, F. L. 
McGillen and E. H. Valentine were present. 

Tue Gorpon Battery Company, of New York, displayed a com- 
line of its well-known and reliable Gordon cells. W. C. 
3anks, electrician, and E. L. Deems, the Chicago representative, were 
in charge. 

THE STERLING ELectric Company, of Lafayette, Ind., was too busy 
with a large number of contracts to arrange an exhibit. F. B. 
Rochtke, H. E. Doolittle and Evan Shelby were present. The 
Sterling company is now equipping an exchange at Springfield, 
Ohio, with 2,500 drops installed, and a board at Fremont, Ohio, with 
1,400 drops, also a number of smaller exchanges ranging from 800 
to 1,000. The Toledo exchange, having an initial capacity of 12,000, 
is now being enlarged by the installation of a section of 2,000 drops. 
This is the largest exchange built by this company, and it is giving 
unusual satisfaction. A number of photographs of the Toledo 
exchange were displayed. 
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Tue New Haven Novetty MAcHINE Company, of New Haven, 
Conn., showed its well-known splicing sleeves and pot heads. A 
new method of attaching the splicing sleeve to cable terminals was 
explained by H. C. Thompson. 

Tue Cuicaco TELEPHONE SuppLy Company, of Elkhart, Ind., 
showed a new Bell type express board. G. A. Briggs, president; 
H. C. Randall, secretary, and S. A. Duvall, engineer, were in at- 
tendance. 

THe Monarcu TELEPHONE MANUFACTURING CoMPANY, of Chicago, 
exhibited its line of telephone apparatus. S. Clinton, Walter H. 
Trimmer and E. E. Yaxley were present. 

L. W. Stanton, of Cleveland, the well-known engineering expert, 
was, as usual, an active figure in the convention proceedings. 

J. L. Putnam represented the Clark Automatic Switchboard Com- 
pany, of Providence, R. I. 

H. H. Hipwe et represented the Hipwell Manufacturing Company, 
of Allegheny, Pa. The company’s line of telephones and switch- 
boards were displayed at its Chicago sales office, 68 West Jackson 
Boulevard. 

Tue Atten-Hussey Company, of Chicago, displayed a line of 
interior telephones, intercommunicating systems, hotel systems and 
the Duplex desk telephone bracket. A. R. Hussey, president and 
J. A. Boland, secretary-treasurer, were present. 

R. D. McOvuat, the Indianapolis jobber, was represented by 
Oscar M. Carman. 

J. A. Mason represented the Central Electric Company, of Chi- 
cago, in the interests of its line of electrical supplies. 

THe Eureka Evectric Company, of Chicago, had a very com- 
plete exhibit of telephone apparatus and featured a new ring-down 
Bell type board which showed very fine workmanship in all parts. 
Among other recent productions was a new express type lamp line 
monitor board, a new type of key, new self-restoring drop, and a 
new central energy target. A very handsome catalogue designated 
as No. 23, was distributed by Messrs. H. J. Kusel, D. L. Caumann, 
P. J. Dedrickson, Paul Gardner, V. H. Messenger, H. L. Mehrin, 
H. H. Hansen and P. J. Kusel. 

Francis Brep_tek & Company, of Chicago, showed sections of cedar 
poles. 

NATIONAL CARBON CoMPANY.—The well-known standard line of 
batteries and carbon material of all kinds, produced by the National 
Carbon Company, of Cleveland, was explained by Mark Moffett, 
of Cleveland; F. H. Murrey, general representative, and Burt 
Ward, Chicago representative. A carbon pocket piece souvenir was 
much sought after. 

THE CENTRAL TELEPHONE & ELrectric Company, of St. Louis, was 
represented by J. W. Cummings, president. The articles featured 
were the Central porcelain fuse box, Bicker’s protectors, with 
central patent fuse, and the Bicker cable terminal head. This com- 
pany is the only manufacturer of telephone material in the St. Louis 
district and its goods are attracting widespread attention among the 
independents. 

THe Ma.ttrsy Lumber Company, of Bay City, Mich., whose poles 
are used by telephone people all over the country, was represented 
by I. A. Maltby. A large number of photographs of lumber camp 
scenes constituted the exhibit. 

LinpsLey Bros. Company.—George L. Lindsley and J. A. Navarre, 
of Chicago, and E. A, Lindsley, of Idaho, represented the Lindsley 
Bros. Company, of Chicago, and Spokane. The company is a very 
large producer of telephone poles. 

Tue Itimnors Evectric Company, of Chicago, manufacturerers’ 
agent for a number of leading lines, was represented by C. W. 
Bacon, C. J. Litscher, L. K. Cushing, F. E. Healy, T. A. Brooke and 
Carl Keith. 

G. H. Miter, of the Miller Anchor Company, of Norwalk, Ohio, 
showed the Miller anchor and auger used in anchoring guy wires. 
The anchor is designed for use in both earth and rock, and appears 
to be a simple and reliable device for the work. 

Tue W. J. Barr Company, of Cleveland, showed several new styles 
of telephone arms. Mr. Barr supplies arms to nearly all the leading 
telephone manufacturers of the country, and is working up quite 
an extensive foreign business. 

THE STANDARD UNDERGROUND CABLE CoMPANY, of Pittsburg, whose 
products are too well known to require detailing at this time, showed 
a number of sections of rubber and paper-insulated lead-covered 
cables. J. R. Wiley, western manager; W. M. Wiley and F. S. 


Viele, of Pittsburg, were present. 
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THE CRAWFORDSVILLE WirE & Natt Company, of Crawfordsville, 
Ind., had an exhibit of telegraph and telephone wire. Richard R. 
Schweitzer was present. 

Tue Carney BrotHers Company, of Chicago, presented the 
merits of their cedar poles. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY, 
of Chicago, made no display, but many of the delegates were enter- 
tained at the company’s factory. Androv Carlson, H. D. Eddy, 
L. H. Jackman, C. W. Steiger, Eugene L. Browne, F. L. Martin, 
E. C. Lewis and George H. Fister represented the company’s in- 
terests at the convention. The gentleman last named has recently 
become Ohio representative, with headquarters at Columbus, taking 
the place of E. C. Lewis, who goes to the home office. 

Automatic ELectric CompaANy.—Among the entertainments, one 
of the most attractive was that of the Automatic Electric Company, 
of Chicago, which took a large automobile party to inspect the 
tunnel and exchange being built for the Illinois Telephone & Tele- 
graph Company. As is generally known, this will be the largest 
automatic exchange ever attempted in this country. The Automatic 
Company is meeting with marked success in introducing its new de- 
parture. Its first large exchange has just been installed at Dayton, 
and 2,000 lines are now in operation. The company made no display 
at the convention, but its representatives were much in evidence, 
among them being General Manager H. D. Critchfield, Sanford 
Harris, J. T. Crook, J. C. Caldwell, M. A. Edson, and F. H. 
Wheeler. ; 

WILLIAM J. Murpocnu, Chelsea, Mass., displayed his line of tele- 
phone instruments. One of the most unique souvenirs, which was 
visible everywhere, was a section of telephone transmitter, which 
was distributed by Mr. Murdoch. 

Tue NortH Etecrric Company, of Cleveland, occupied two par- 
lors; and while the company displayed none of its larger apparatus, 
the exhibit was quite unique. It consisted largely of very large and 
fine photographs of various views of a number of exchanges which 
the company has recently installed. The views brought out in the 
best possible manner the features of this company’s up-to-date line 
of apparatus. C. H. North, president; L. G. Bowman and F. F. 
Sapp, entertained. Arranged on tables were a line of small parts, 
in which a new transmitter of the solid-back type was featured. 

THE SWEDISH-AMERICAN TELEPHONE COMPANY, of Chicago, oper- 
ated automobiles at regular intervals to and from its factory, where 
its large line of telephones and materials was displayed to best ad- 
vantage. The company had a parlor and a very handsome art sou- 
venir catalogue was distributed. E. B. Overshimer, A. V. Overi- 
shimer, C. H. Macklin, J. A. Russell and A. E. Dobbs visited the 
convention hall. 

Mitvtarp Hopkins, vice-president of the A. P. Hopkins Company, 
of Escanaba, Mich., presented its line of telephone poles. 

THE Jones PERPETUAL LepGER CoMPANY, represented by Oscar L. 
Gagg, presented its perpetual ledger, a practical device which is 
being used in the accounting departments of a number of telephone 
companies. 

Baker & Company, New York, displayed a large assortment of 
platinum rivets for contact work on telephone and electrical ap- 
paratus. A new form of rivet was shown for the first time. J. J. 
Lowthian represented the company and distributed some useful 
souvenirs. 

TurRNER Brass Works.—The parlor occupied by the Turner Brass 
Works, of Chicago, was a noted headquarters for attractive souvenirs. 
The company displayed a line of its hand torches, metal appliances 
and other brass goods used by telephone people. A feature was 
made of a new automatic alcohol blow lamp which uses alcohol 
vapor. It is capable of a high degree of adjustment, and gives a 
fine needle flame at all times. It is fitted with a universal swivel, 
that the flame may be turned in any position. F. C. Binkley, Thomas 
Ferris, Paul Henderson and A. W. Straight were present in the in- 
terests of the concern. 

J. G. Warner, representing the Warner Electric Company, of 
Muncie, Ind., distributed literature explaining the features of the 
Warner Standard pole changer, the Warner generator and the War- 
ner dry battery outfit, which are known to all telephone operators. It 
is claimed these devices are used by more than 4,000 telephone ex- 
changes in the country. 

Tue Crescent Company, of Chicago, showed samples of its sol- 
dering outfits with the exhibits of the Illinois Electric Company. J. 
H. McGill explained the good points of the product. 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—Time money was offered 
with some liberality, and the demand was chiefly for the renewal of 
maturing obligations. The closing rates were 4 per cent. for 60 to 
go days, and 434@5% per cent., for four, six and seven months. Specu- 
lation on the stock market was at a low ebb, all of the transactions, 
which were the result of professional operations, being about the 
smallest of the year. One of the developments of the week was a 
decline in the securities of the International Mercantile Marine Com- 
pany. The troubles of the United States Shipbuilding Company, to- 
gether with the friction and litigation which attended the effort 
to reorganize it, evidently had an adverse effect on sentiment. The 
general list, however, was rather dull, and apart from a few securities, 
there were no movements of any decided importance. Very little of 
interest occurred in connection with the traction and industrial 
stocks. The chief activity in the latter was in the 5 per cent bonds 
of the United States Steel Corporation, which slowed down to 81% on 
offerings supposed to have come from inside interests. Brooklyn 
Rapid Transit closed at 56, after touching 545%, the closing quotation 
representing a net loss of I point since last week. Metropolitan Street 
Railway closed at 122, ex-div., this being % point loss. General 
Electric made a net gain of 1%4 points, closing at the highest figure 
of the week, namely, 179, the lowest being 176%. Western Union 
was a little stronger and made a net gain of % point, closing at 844. 
American Telephone & Telegraph closed at 142, which was the rul- 
ing figure throughout the week, being a loss of % point since last 
week’s quotation. Following are the closing quotations of June 30. 





NEW YORK. 


June = June 30 —_ 23. June 30 
American Tel. & Cable...... 80 General Electric. ..... . 177% «2179 
American Tel. & Tel........ :/ 2 Hudson River Tel........... 








American Dist. Tel. . Metropolitan St. Ry. . 124 123% 
Brooklyn Rapid Transit . 55% 5734 N. E. Elec. Veh. Trns........ .. es 
Commercial Cable. ........ - 162 Tis ole Mie Ge BOE co eses ae 112 
Klectric Boat. .. .... ..... 27 17 eee Eee Winscss savas |S 546 
Flectric Boat pfd............ 40 40 Tel. & Tel.Co.Am...... ... sal oa 
Electric Lead eernee . ; 14 1 Western Union Tel...... ... 8334 85 
Electric Vehicle. . waveyee! Le 6% Westinghouse com.... ..... 188 190 
Electrie Vehicle pfd. pe earase 1344 13 Westinghouse pfd........... 188 190 
BOSTON. 

June 23. June 30 June 23. June 30 
American Tel. & Tel .. .... ire i344 Western Tel. & Tel. pfd.... 90 90 
Cumberland a. . $s Mexican Telephone......... 14 13% 
Edison Elec. I ; New England saecuspponnel .. 128% 125% 
General Tecteic. .. 5 “a Westinghouse . sate es 93 
Western Tel. & Tel. . 12 12 Westinghouse pfd.. pie ee 93 

PHILADELPHIA. 

June 23. June 30 June 23. June 30 
American Railways ........ 45 PPNA. TIACUOR... 2 20s ceese 9644 534 
Elec. Storage Battery . . 63 60 Phila. Electric .............. 6% 6% 
Elee. Storage Battery pfd. cr 60 Pa. Electric Vehicle......... as es 
Elec. Co. of America. ..... 8% 834 Pa. Electric Vehicle pfd ... 

CHICAGO, 

June 23. June 30 June 23. June 30 
Central Union Tel. ......... National Carbon oe. oaviawe 94 93 
Chicago Edison.............. 150 150 Northwest Elev. com. ee PA 
Chicago City Ry.... ........ 197'¢ =190 SIMD SHOE ona s vecccecee 34 34a 
CGRBD TN. TID. cccccccccncae os 125 Union Traction pfd......... 30 30 
National Carbon .. ...... .. 23 22 

* Asked. 


BELL TELEPHONE FINANCES.—It is stated from Boston 
that the issue of $21,943,200 new stock by the American Telephone 
& Telegraph Company will increase the amount of stock outstanding 
to $131,628,200, and the annual dividend requirements after July, 
1904, when the new stock carries dividends, to $9,872,115. The 
present year’s requirements amount to $8,226,375. In the year end- 
ing December 31, 1902, the net earnings reported by the company, 
consisting of dividends received from the sub-companies, rental of 
instruments, and earnings from long distance traffic, was $7,835,272. 
This was after the payment of interest and taxes. The amount is 
$400,000 less than the present year’s dividend requirements, and 
2,000,000 less than the requirements after July, 1904. The dividends 
received from the sub-companies are almost equal to the dividends 
the parent company pays on its own stock. The following table 
shows the record of dividends received from the sub-companies, and 
the dividends paid on the parent company’s stock, for the past five 
years: 

Div. rec’d from Div. paid by 


sub-Co.’s. parent Co, 
SEORS SK tA so teak cena hide ha ae an $3,239,406 $3,882,945 
EO oe Se ey ERTS Oe 6A RRR Cee 3,809,504 3,882,045 
TOGR 66-55% W408 S S54 48 eee eae eee 3,846,821 4,078,601 
ROE? eo aig ae pare ais Saiatecals GiKik Sib dibs GE RA a 4,988,207 5,050,023 
SRO C5654 Ke ee ONAEK aS Whale aws RE Cas 6,023,523 6,584,403 


Thus, the dividends received from the sub-companies increase 
about as fast as the dividend requirement of the parent company. 
Judging from the current rate of increase in output of instruments 
—over half a million a year—there is every reason to believe that 
the earnings of the sub-companies, and consequently the dividends 
paid to the parent company, will continue to keep pace with the 
latter’s dividend requirements. 


CHICAGO TELEPHONE NEGOTIATIONS.—Ignoring argu- 
ments that it might be a boon to the Chicago Telephone Company, 
the Council committee on gas, oil and electric light has recom- 
mended for passage the ordinance asked for by the United Tele- 
graph, Telephone and Electric Company. By the terms of the meas- 
ure the company whose operations at present are confined to Hyde 
Park, has the right to invade all parts of the city. The company 
waives its right, claimed in perpetuity to Hyde Park, in return for a 
30-year franchise. It has been claimed that the measure could 
easily be taken advantage of by the Chicago Telephone Company 
when its own franchise expires in 1909, and would give it an ex- 
tention of nearly 30 years with little change of rates. The ordi- 
nance contains the following provision: Compensation to the city 
at the rate of 3 per cent of the gross receipts for the first ten years 
and 5 per cent thereafter. The rates to be on a measured scale, as 
rcommended by the commission last year, based on calls actually 
made. The rates are to be subject to council regulation at all times, 
subject to limitations such as shall be reasonable. A bond in the 
sum of $100,000 is to be given to indemnify the city from possible 
loss. The rates allowed by the ordinance for business or residence 
service are as follows: 


Calls. Yearly Charge. Excess. 

600 $60 5 cents. 
1,200 | 88 4 cents, 
1,500 100 4 cents. 
2,100 118 3 cents. 


For two-party lines the charge allowed is, for 600 calls, $44, and 
5 cents for excess calls; for 1,500 calls, $80, and 3 cents on excess 
calls; on four-party lines, 600 calls, $28, excess 5 cents; 1,500 calls, 
$68, excess 3 cents. 


WESTCHESTER LIGHTING BONDS.—The Westchester 
Lighting Company, New York, bonds to the amount of $5,260,000, 
have been listed on exchange. It has franchises, nearly all of which 
are perpetual for the distribution of gas and electricity in the munici- 
pal divisions of Westchester County. These bonds, which are a 
part of an authorized issue of $10,000,000, have been used in the 
acquisition of the capital stock of about a dozen gas and electric 
companies. Westchester Lighting Company shows as follows for 
the year ended December 31: 








1902. 1901. Changes. 

RUE ocicc aces cd aucsseaes ouace essa $1,037,799 $849,153 Inc. $188,646 
DROWNOOE 05.564 2949 04456006 0aR saa eS 662,461 598,112 Inc. 64,349 
BRR ick Rix bce nies Weare meas $375,338 $251,041 Inc. $124,297 
PRE ss ioaiat dks hoe GS eR ee a aes 252,920 231,554 Inc. 21,366 
BUNUN 6 ckss resend woke mace eungos $122,418 angen Inc. $102,931 


CUMBERLAND TELEPHONE & TELEGRAPH.—tThe earn- 
ings and expenses of the Cumberland Telephone & Telegraph Com- 
pany for the month of May compare with those of the same month 
last year as follows: 








1903. 1902. Changes. 

AORS RUIN os sheen egie ko ea plen eke $282,669 $252,153 Inc. $30,516 
"TORRY ERDRONES h.6is8. X46 6 Nessa ened 166,368 159,137. Inc. 7,231 
het BARE Fa ass wane 4-590 406 4h ea'e $116,301 $93,016 Inc. $23,285 
AS CE ai a gaa kis a ON SR aT 21,470 18,475 Inc. 2,995 
BuPOIUE. souk vas ios Pade Sees hese elete $94,830 $74,540 Inc. $20,290 


The number of subscribers May 31, 1903, was 98,560, as compared 
with 85,150 on the same date in 1902; an increase of 13,410 for the 
year. 


A LONG OHIO TROLLEY.—A contract for grading, covering 
the route between Napoleon and Defiance, has been awarded by 
the People’s Rapid Transit Company, of Toledo, O., to Morrison, 
Fowler & Scott. Men and teams were already at work, but the ef- 
forts to complete the project have been redoubled, and President 
Morgan says that cars will be running between Toledo and Defiance 
next fall. The plan is to build north from Cincinnati and south 
from Toledo. Originally the southern terminus was Greenville, 
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Darke County, 150 miles distant. Then the project was enlarged 
and the route extended to Cincinnati. The section now building, 
Toledo to Defiance, is 50 miles*in length. Mr. Morgan says that 
much stock has been placed with people in the towns along the route. 
The directory of the People’s Rapid Transit Railway Company was 
reorganized after the route was extended from Greenville south. 
The project contemplates a road 220 miles long, and will tap 54 
cities and towns, among them being Monclova, Napoleon, Defiance, 
Paulding, Van Wert, Celina and Greenville on the northern end 
and Hamilton and Cincinnati on the southern end. When in opera- 
tion the company will carry express goods, freight and passengers. 
The franchise privileges include freight cartage. 


CONSOLIDATIONS AT ATLANTA.—Further deals are re- 
ported from Atlanta. The Georgia Railway & Electric Company, 
in which there is a large Boston interest, Mr. T. Jefferson Coolidge, 
Jr., being one of the directors, has acquired the Atlantic Gaslight 
Company, which has been owned by the United Gas Improvement 
Company. This acquirement places the street railway, electric light, 
power and gas business of the city of Atlanta, Ga., under the con- 
trol of the Georgia Railway & Electric Company. The Atlanta Gas- 
light Company has outstanding $1,150,000 5 per cent bonds, $600,000 
6 per cent preferred stock and $1,014,000 common stock, and has 
been showing earnings of about 2 per cent upon the common stock. 
It will receive in exchange for its stock $600,000 of Georgia Rail- 
way & Electric Company 5 per cent preferred stock, share for share, 
and $1,014,000 of Georgia Company common stock, share for share. 
Through this exchange the United Gas Improvement Company, of 
Philadelphia, becomes a large stockholder in the Georgia Company. 
The Georgia Company had outstanding previous to this merger 
$4,000,000 bonds, $1,800,000 5 per cent preferred stock, and $5,000,- 
000 common stock. It controls 142 miles of electric railway, owns 
two power stations, steam heat mains, etc., and serves a population 
of about 125,000. The company has been showing earnings of about 
2 per cent upon its $5,000,000 common stock, or just about the same 
proportion as the Atlanta Gaslight Company. 


CHICAGO TROLLEY PLANS.—At a conference of officials of 
the Chicago City Railway Company and the City Council’s fran- 
chise committee the following points have been agreed on tenta- 
tively: The company is to expend from $15,000,000 to $18,000,000 on 
improving its system, placing the underground trolley on its trunk 
lines downtown and as far south as Eighteenth Street. Grooved 
rails and similar changes that the city asks are conceded. Every 
effort will be made to determine on a universal transfer plan, to 
which the Union Traction Company is expected to give its ap- 
proval when its financial troubles are straightened out. Efforts will 
be made to reduce congestion within the loop district by transfer 
stations. The company insists that consideration shall be given 
possible damage claims, cost of operation, the additional investment 
for rehabilitating the service and other outlay. 

NIAGARA FALLS POWER.—At the annual meeting of the 
stockholders of the Niagara Falls Power Company and its allied 
companies the following board of directors for the power company 
were elected: Edward D. Adams, John Jacob Astor, George S. Bow- 
doin, Charles F. Clark, Charles Lanier, Joseph Larocque, Darius O. 
Mills, Victor Morawitz, Daniel O’Day, William B. Rankine, Francis 
Lynde Stetson, F. W. Whitridge, Edward A. Wickes. With the 
exception of Messrs. Morawitz and O’Day, the same list of direct- 
ors was elected for the allied companies. The board of directors 
has organized by electing the following officers: President, Darius 
O. Mills; first vice-president, Edward A. Wickes; second vice-presi- 
dent and treasurer, William B. Rankine; secretary, Frederick L. 
Lovelace; assistant secretary and assistant treasurer, W. Paxton 
Little. 

WORK IN THE PHILIPPINES.—Charles W. Gross and 
Arthur L. Shipman have filed with the Secretary of State of Con- 
necticut a certificate of incorporation of the Manila Railway & 
Lighting Company, incorporated with $6,000,000 capital. Under 
the broad Connecticut laws, the company has the right to build any 
kind of railroad anywhere, to run steamship lines and to establish 
gas and electric plants outside of Connecticut. It is said that New 
York capitalists are starting these enterprises in the Philippines, 
but Mr. Gross will neither confirm nor deny this, nor will he give 
the names of the backers. He said he and Mr. Shipman were acting 
merely as attorneys. 

MEXICAN LIGHT & POWER.—The syndicate managers of 
the Mexican Light & Power Company announce that they have pur- 
chased the Mexico Electric Light Company, owned by Siemens & 
Halske, of Berlin. The purchase is partly in cash and partly in 
stock in the new company. The deal was arranged by F. S. Pear- 
son, of New York, vice-president of the Power Company, and the 
earnings of the electric company will be sufficient to pay the interest 
on all the bonds of the power company. Preliminary note of this 
has already been made in these columns. 


SCHENECTADY RAILWAY BONDS.—The Schenectady Rail- 
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illustrated by the figures of the Treasury Bureau of Statistics showing 
the importations and exportations by great groups during the eleven 
months ending with May, 1903. These figures show that while 
way Company’s application to the New York State Railroad Com- 
mission for permission to issue $7,500,000 mortgage bonds has been 
granted on the conditions that but $4,000,000 bonds be issued now, 
$2,000,000 of which shall be to retire an existing $2,000,000 mort- 
gage on the road, and that before the issuance of the remaining $3,- 
500,000, or any part of it, the company shall obtain the consent of the 
board. The $2,000,000 granted now is to be used in construction. 
CONSOLIDATION IN PENSYLVANIA.—A New Jersey 
charter has been applied for by the Johnstown & Cumberland Rail- 
ways, Light & Power Company, which is to take over a score or 
more of street and suburban railway and electric light plants in 
central and southern Pennsylvania, between Johnstown and Cum- 
berland, Md. The capital stock of the company is $6,000,000. 


DIVIDENDS.—The directors of Mexican Telegraph have de- 
clared the regular quarterly dividend of 2% per cent, payable July 
15. The directors of Central & South American Telegraph Com- 


pany have declared the regular quarterly dividend of 1% per cent, 


payable July 8. 


Commercial Intelligence. 


THE WEEK IN TRADE.—Some irregularities are still presented 
in the crop, trade and labor conditions, but, according to Brad- 
street’s, six months’ trade returns point to actual business having 
been better than a year ago, and the situation as a whole shows fav- 
orable features predominating as to the future. The temporary re- 
newal of trouble in the New York building trades is an unfavorable 
factor, while speculative advances in grain and cotton tend to cloud 
the real situation as regards the new crops generally. The iron and 
steel situation seems to have slightly improved. Large contracts 
have been made for rails by leading trunk lines and central western 
roads. The condition of other finished products is better and even in 
cruder forms the feeling is fairly firm, except for foundry pig iron. 
Railroad earnings are better than was earlier expected, notwith- 
standing flood interruptions in the first part of the month. The re- 
turns for the first week of June show a gain of 9 per cent. over a year 
ago, while those for the second and third weeks indicate increases 
of 10 to 12 per cent in excess of last year. The feature in the price 
situation was the upward rush of prices for cereals and cotton. The 
advance in the latter was most spectacular. Retail trade in dry- 
goods and light summer wear generally notes a check administered 
by abnormally cool weather. Wholesale business is naturally smaller 
in this line, and cotton goods are affected by the very high prices for 
the raw material. Export business for cotton is heavily reduced, and 
the movement of cereals abroad is also light. The copper market 
continues dull, notwithstanding the reduction in prices, and very lit- 
tle business is reported. The official prices are 14¥%c. for Lake and 
electrolytic, and 14c. for casting stock. The business failures for the 
week ending June 25, as reported by Bradstreet’s, numbered 171, 
against 165 the previous week and 153 the corresponding week of 


last year. 

VIEWS ON COPPER.—In a recent bulletin the National Con- 
duit & Cable Company remark about the copper market: The tone 
of the copper market has eased off lately and substantial declines 
for the different grades have been established. The basis price 
now quoted for electrolytic wire bars is 14% to 1434. The drop 
from 153 to the present figures has occasioned some orders, but we 
cannot find that these purchases have been in sufficient quantity to 
stimulate the price. There is, therefore every indication of a further 
decline except purchases for spot copper, which has generally held 
firm at the price quoted. There is no doubt that the present market 
conditions are in the buyers’ favor. We have it in mind, however, 
that the holding companies are very strong, and many find it to 
their advantage to increase their stock on hand rather than force a 
market already weak. London cables, reporting copper weak on the 
English Exchange, have come too often not to influence the Ameri- 
can market. The sentiment in London is certainly in favor of a 
very much lower market, and some of the speculative interests there 
are talking of as low a market as was seen in the weakest condi- 
tions of last year; and in view of the statistical position, with regard 
to exports and imports, there would seem to be a very good basis 
for their belief. Certain it is that the consumption of copper in 
America is nothing like equivalent to that of last year, and from 
information we have obtained we should say that the average con- 
sumption had been at least one-third less than of 1902. These con- 
ditions have not inspired confidence on the part of consumers, and 
there has been great hesitancy in placing contracts. New mines are 
operating this year, and the production in the old mines is generally 
believed to be much greater than last year. 

FIGURES OF FOREIGN TRADE.—The growth in the consum- 


ing power of the United States in this period of business activity is 
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the exportation of manufactures has increased only two million 
dollars as compared with the corresponding months of last year, the 
importation of manufacturers’ materials has increased sixty-six mil- 
lion dollars as compared with the same months of 1902, and one 
hundred and thirty-one millions as compared with the corresponding 
months of 1901. As it can scarcely be presumed that the manufac- 
turers of the country are importing in excess of their present or 
immediately prospective requirements, it would seem that the increase 
in manufactures which this growing importation of materials indi- 
cates is being consumed at home, since exportations of manufac- 
tures for the year show no material increase. A rapid increase in 
the importation of manufacturers’ materials has been the striking 
characteristic of the fiscal year about to end. For the eleven months 
the total value of manufacturers’ materials imported amounted to 
$451,081,163, against $384,775,764 for the same months of last year, 
$319,524,057 for the corresponding months of 1901, and $363,455,072 
for the same months of 1900. Prior to 1900 the imports of manu- 
facturers’ materials had never touched the 300 million dollar line, 
except in 1893, when they were $300,461,795. 

WESTINGHOUSE CORLISS ENGINES. — Westinghouse, 
Church, Kerr & Co., have recently secured a number of orders for 
large Corliss engines, of both vertical and horizontal types. Among 
these may be noted the following: The Edison Electric Illuminating 
Co., at Brooklyn, N. Y., will install a new 4,500-hp, Westinghouse, 
vertical, cross-compound Corliss engine in their Bay Ridge sta- 
tion. The engine will be direct-connected to a Westinghouse poly- 
phase generator, similar to those already installed, and the new 
unit will increase the capacity of the plant to 13,500 horse-power, 
with a maximum of 20,000 horse-power. The two 4,500-hp units now 
in operation were also furnished by Westinghouse, Church, Kerr & 
Co. The Coney Island and Brooklyn Railroad Company will install 
a 26” and 52” x 48” Westinghouse, horizontal, cross-compound Cor- 
liss engine, direct-connected to a Westinghouse 800-kw, 600-volt 
generator. The new unit will operate in the South Brooklyn plant, 
in connection with the present equipment. The engine has a capacity 
of 1,250 ihp, with a maximum of 2,100 ihp. Four 225-kw Westing- 
house, compound, engine-generating units will also be simultaneously 
installed. The Boston Northern Railway Company will install in its 
power station at Lynn, Mass., a 30” and 60” x 48” Westinghouse, 
horizontal, cross-compound engines, of 1,620-ihp capacity, with a 
maximum of approximately 3,00 ihp. The engine will be direct-con- 
nected to a 1,050-kw Westinghouse generator, furnishing current at 
600 volts to the railway system. 


SOME RECENT BULLOCK CONTRACTS.—The Bullock Elec- 
tric Manufacturing Company, St. Paul Building, New York, has 
lately secured some substantial contracts for generators to be in- 
stalled in various plants throughout the country. The Pittsburg 
Reduction Company has ordered two direct-connected machines of 
3,000-hp capacity each. Two 1,000-kw alternating-current generators 
have been requisitioned for by the Niagara Falls Hydraulic Power 
and Manufacturing Company. Two alternating generators have 
been ordered by the Mutual Electric Company, California. These 
machines will have a capacity of 1,500 kilowatts each. The Pacific 
Electric Railway Company, California, has also called for three gen- 
erators of the same type and capacity. A 1,200-kw, alternating-cur- 
rent machine is to be installed in the Chicago plant of the Glucose 
Sugar Refining Company. The Bullock people have also obtained 
some large Canadian contracts recently. One calls for four alternat- 
ing-current generators of 1,000 kilowatts each, for the Shawinigan 
Water and Power Company. Another order is for an alternating- 
current generator of similar size for the St. Francis Hydraulic Power 
Company, Province of Quebec. The Bullock machine shop No. 3, 
at East Norwood, is to be extended 1,000 feet, making its total 
length 1,200 feet. 


THE UNION RAILWAY COMPANY OF NEW YORK is 
building three new sub-stations in the vicinity of New York, one at 
West Farms, one at Mount Vernon and the other at Yonkers, all of 
which are to be equipped with Westinghouse apparatus exclusively. 
They will be operated by the very large power station at Kings- 
bridge, which is owned by the Interurban Street Railway Company, 
having been built by Westinghouse, Church, Kerr & Company, and 
the Westinghouse Electric and Manufacturing Company. The sub- 
station at West Farms will contain nine 375-kw., oil-insulated, static 
transformers, divided into three groups, supplying current to three 
1000-kw. rotary convertors. The switchboard consists of high ten- 
sion, alternating-current, receiving panels with electrically-operated 
oil circuit-breakers, low tension, alternating-current, rotary panels 
and load panel, with direct-current rotary panels and load panel; 
also about twenty direct-current feeder panels. The other two sub- 
stations, now in course of construction, will have similar equipments, 
excepting that the capacity in each case will be three 500-kw. units 
instead of three 1000-kw units. 


A 28,000-HP MEXICAN PLANT.—The Mexican Light and 
Power Company, Limited, of which James Ross, of Toronto, is presi- 


dent, and F. S. Pearson, consulting engineer of the Metropolitan officers were elected: President, V. G. Apple, Dayton, Ohio; secre- 
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Street Railway, is vice-president, is about to award contracts for the 
equipment of its large water power plant to be constructed at Ne- 
caxa, in the vicinity of Huachinango, State of Pueblo, Mexico. The 
power is to be transmitted to Mexico City, some 90 miles, for 
lighting, traction and manufacturing purposes. The initial installa- 
tion will have a capacity of 28,000 horse-power. There will be four 
alternating generators of 5,000-kw each, at 300 rpm, direct-connected 
to turbines of 7,000 horse-power each. The available head is 725 
feet. The average volume of the Necaxa Falls throughout the year 
is about six cubic meters per second. At the present time, when the 
falls are at their greatest, nearly 100 cubic meters per second, it 
is estimated, are available. In the winter time or the dry season 
four cubic meters per second is the average. The contracts for 
equipment will be let through the New York offices of the com- 
pany, 29 Broadway. 

WORLD COPPER PRODUCTION.—Messrs. Henry R. Mer- 
ton & Co., of London, estimate the copper production of the world 
during 1902, as follows, in long tons of 2,240 pounds, being compared 
with the preceding year: 


1901. 1902. 
PIO: NOTION Vicon s O80 S CE oe cde eV URTV VE ess 318,640 349,870 
Pes SERONAO 56 Sevan ws ives d Sale wie.b 90S See's othe aw ons 42,385 38,750 
TOG. i660 555505 TN are e NER bE ess aR oRT IE aes ce 5 93,013 90,985 
DOI i6 oa 4.5 4658 BWC E Eas COR LON AN EENG ERR 988 809 27,475 29,775 
Ee ee eee re eer rrr rere err keer eee 6,400 4,450 
PON 60d Va Werle ahs F400. 6c ERSVEVETER SSSR EE FERED 30,875 28,640 

518,788 542,470 


The increase in the copper production of the world in 1902 was a 
very small one, the total being only 23,682 tons, or 4.6 per cent. That 
it was not larger was due to the decrease in some important countries, 
especially in Spain, Chile and Australia. North America is the only 
section showing a marked increase. 


EQUIPMENT, ETC., FOR SOUTH AMERICA.—The export 
commission house of Kates & Bok, 79 Wall Street, is purchasing 
considerable electrical equipment, machine tools, etc., for the Argen- 
tine Republic and Chili. The Standard Company, of Chicago, has 
secured a contract for several electric elevator cars, and the Emerson 
Electric Manufacturing Company, of St. Louis, has obtained sub- 
stantial orders for fans. The Kates & Bok people recently secured 
a contract for the complete equipment of a bolt and nut factory to 
be erected in Buenos Ayres. The Acme Machinery Company, of 
Cleveland, Ohio; the National Machinery Company, of Tiffin, Ohio; 
the Pawtucket (R. I.) Manufacturing Company, and the Howard 
Iron Works, of Buffaio, N. Y., will supply the machine tools. Con- 
siderable quantities of various supplies will also be purchased. The 
Allis-Chalmers Company has been alloted a fair-sized contract by the 
same firm, for mining machinery to be shipped to South Chili. The 
Rand Drill Company has also secured a good-sized order for its 
specialties. 

GOULD STORAGE BATTERY ORDERS.—Among recent or- 
ders secured by the Gould Storage Battery Company, of New 
York City, the following may be noted: Berlin Street Railway Com- 
pany, Berlin, N. H. (floating battery), 220 cells; San Jose Street 
Railway Company, San Jose, Cal., 255 cells, with 22-kw. regulating 
booster. This plant was ordered through the Western Electrical 
Supply Company, St. Louis, Mo. Newton & Boston Lines, Boston, 
Mass., removing a battery, which formerly floated at the station, 
out to Lexington, Mass., adding to the present plant cells 617 tanks, 
also adding an automatic regulating booster, with a capacity of 50 
kw.; St. Louis Smelting & Refining Company, St. Louis, Mo., du- 
plicating a plant which it had at its factory at Desloge, Mo., by in- 
stalling 250 cells, and changing the plates so that there will be two 
batteries of 11 plates in 19 plate tanks. Each of these batteries will 
be equipped with a double Gould 15-kw. booster. 

EQUIPMENT FOR NEW OFFICE BUILDING.—Mackenzie, 
Quarrier & Ferguson, on behalf of the Harrisburg (Pa.) Foundry 
and Machine Works, have just secured a contract for the engine 
equipment for the new Bailey, Banks & Biddle building in Phila- 
delphia. The contract calls for two 120-hp standard engines, also a 
machine of same type of 75-hp capacity. The larger engines are to 
be direct-connected to 75-kw General Electric generators. The other 
engine will be direct-connected to a 50-kw General Electric generator. 
The Madison Square Building, New York, is to be installed with a 
120-hp Ideal engine, also an 80-hp one, direct-connected to Westing- 
house generators of 75-kw and 50-kw capacity. The new Oliver 
Building, Boston, is to be equipped for lighting purposes with two 
125-hp, one 80-hp and one 4o-hp Harrisburg. engines, for direct-con- 
nection to generators of 75 kilowatts, 50 kilowatts and 25 kilowatts 
respectively. 

SPARK GENERATOR ASSOCIATION.—A meeting was held 
lately at Indianapolis, Ind., when the Mechanical Spark Generator 
Association of America was organized by manufacturers represent- 
ing all but two of the factories in the United States. The following 
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tary-treasurer, B. E. Tritt, South Bend, Ind.; Advisory Committee: 
E. R. Harding, Chicago; H. N. Motsinger, Pendleton, Ind., and Frank 
Remy, Anderson, Ind. The aims of the association are to bring the 
spark generator manufacturers in closer touch, to discuss the proper 
line of improvement and the best application of spark generators to 
gasoline automobiles, launches, stationary engines, etc., and to do 
what is possible for the general betterment of the industry. 


GREENPORT, L. I. PLANT TO BE REMODELED.—The 
municipal plant of the village of Greenport, Long Island, is to be 
remodeled by W. M. Sheehan & Company, 136 Liberty Street, N. Y. 
The new equipment will have a capacity of about 400 horse-power. 
Two 72 ft. by 18 ft. McEwen boilers, of horizontal tubular type, will 
be installed. There will be one 16 in. by 36 in. engine, also a 12 in. 
by 30 in. one. They will be shafted, and of Fishkill Corliss build. A 
15 in. by 15 in. Ball & Wood, direct-connected engine has also been 
ordered. ‘The generators will be of two-phase type, and of 120-kw, 
75-kw and 50-kw capacity. The Westinghouse Company took this 
contract. The order for the shafting has been given to the Dodge 
Manufacturing Company, 43 Dey Street. 

THE AMERICAN CHINA DEVELOPMENT COMPANY, 320 
Broadway, New York, in which J. P. Morgan, Cornelius Vanderbilt, 
August Belmont and other prominent New York capitalists are 
largely interested, will shortly let contracts for the electric lighting 
equipment, etc., of the machine shops, etc., of the Canton-Hankow 
railroad. The company is building this Chinese system, which wili 
be nearly 1,000 miles in length. Many of the machine tools, etc., 
have already been let through W. Barclay Parsons, chief engineer. 
He will also award the contracts for electrical machinery. Manning, 
Maxwell & Moore and the Niles-Bement-Pond Company secured the 
principal orders for machine tools. 

THE STROMBERG-CARLSON TELEPHONE MFG. CO., 
of Chicago, Ill., and Rochester, N. Y., recently sold a 100-drop 
switchboard to the Farmers’ Telephone Company, of Perrysville, O. 
The Pixley-Dundas Telephone Company, of Wakefield, Ill., has re- 
cently purchased a supply of telephones, construction material and 
a drop switchboard from the Stromberg-Carlson Company. The 
Lynn Center Telephone Company, of Galva, IIl., has purchased a 
quantity of telephones and construction material from the company, 
and the Tri-County Telephone Company, of Creston, IIl., has pur- 
chased a switchboard, telephones and construction materials. 


THE INTERNATIONAL TELEPHONE MFG. CO., Chicago, 
has recently completed the installation of a section of 2,400-line ca- 
pacity central energy lamp signal multiple switchboard, with double- 
lamp supervisory clearing-out signals, increasing the system fur- 
nished by them a year ago for the independent plant at Saratoga 
Springs, N. Y. The original installation of two sections was the 
first order of exchange equipment furnished by the International 
Company, embodying all of its improved features and new patents 
on this line of apparatus, and it is said to be one of the most modern, 
convenient and durable systems now in use. 

EXTENSIONS AT SOUTHAMPTON, L. I—The Suffolk Light, 
Heat and Power Company, Southampton, Long Island, is to extend 
its operations. A new system of street lighting is to be installed in 
the village of Southampton, and an outdoor extension is to be made 
to Water Mill, about three and one-half miles distant. W. M. Shee- 
han & Company, 136 Liberty Street, is to carry out the work. The 
contract for the iron poles has gone to J. B. and J. M. Cornell. The 
National Conduit and Cable Company will supply the conduits and 
part of the cable. The remainder of the cable will be shipped by the 
General Electric Company. 

LIGHTING ANNAPOLIS BARRACKS.—The new marine 
barracks at the Naval Academy, Annapolis, are to be lighted by 
electricity, generated by a motor-generator set consisting of a 1I00- 
hp direct-current motor, mounted on the same bed plate with and 
direct connected to a 60-kw. two-phase alternator. The current will 
be generated at 1,100 volts, and transmitted across the river and 
there transformed to 440 volts. These machines have recently been 
ordered from the Westinghouse Electric & Manufacturing Com- 
pany, together with the usual switchboard and auxiliary apparatus. 

PORCELAIN ELECTRIC LETTERS.—The Colonial Sign Com- 
pany, of Akron, Ohio, is building a new factory in South Akron, 
which will soon be ready for occupancy. It is manufacturing a pat- 
ented porcelain letter electric sign, and although it but recently placed 
its product on the market, it has secured some large contracts, and 
is building up a fine business. H. B. Camp, the veteran conduit manu- 
facturer, is at the head of the company, as president. Mr. G. P. Good 


is vice-president; C. R, Quine, secretary; J. Edward Good, treas- 


urer, and G. D. Chapman, general manager. 

THE GREGORY ELECTRIC COMPANY, Chicago, reports a 
large amount of orders and business at high tide. 
now at work upon its new plant at Sixteenth and Lincoln streets, 
making large additions to the buildings, and expects to have addi- 
The works at this location 


This company is 


tions completed by December 1, 1903. 


WORLD ano ENGINEER. 








Vot. XLII, No. 1. 








will be utilized to handle large generators and motors to the best 
advantage, the general offices, repair department and their ware- 
houses for the smaller size machines being continued as _ hereto- 
fore, at 54-62 South Clinton Street. 

SEMET-SOLVAY WORKS.—The Semet-Solvay plant at Ens- 
ley has installed the first of four electric locomotives, the other three 
to follow soon. The locomotives carry coke from the Semet-Solvay 
plant to the furnaces of the Tennessee Coal and Iron Company ad- 
jacent. The Semet-Solvay Company is rebuilding its ammonia sul- 
phate plant at Ensley, so that it can make its sulphate ammonia at 
first hands, rather than send the raw material to the parent plant at 
Syracuse, N. Y. It is also building a barrel factory of its own. 


*"PHONO-ELECTRIC WIRE FOR EUROPE.—The Bridgeport 
(Conn.) Brass Company has secured contracts through Maguire & 
Baucus, London, for several miles of “’Phono” wire, for shipment 
to the other side. Ten miles are to be forwarded for use on the 
Glasgow traction system. A good-sized shipment is also to be sent to 
the Dublin United Tramways. Recent domestic contracts have been 
received from the Coney Island and Brooklyn Railway and the Jer- 
sey City, Hoboken and Paterson Street Railway. 


ARC LIGHTING AT ORE DOCKS.—For the purpose of fur- 
nishing current to the arc lamps at the Allouez Ore Docks on Lake 
Superior, which are the largest iron ore docks in the world, the 
Great Northern Railway Company has recently purchased from 
the Westinghouse Electric & Manufacturing Company two 75-kw. 
2,200-volt two-phase generators, complete with two 5.62-kw. ex- 
citers, and a four-panel switchboard. The order also calls for 
seven 714-kw. and one 21%4-kw. transformers. 


BALL ENGINE ORDERS.—Stewart & Co., department store, 
Baltimore, Md., will increase their electric plant by the addition of 
a 250-hp vertical engine direct connected to two 75-kw C & C 
electric generators. The Ball Engine Company, Erie, Pa., will fur- 
nish the engine. The Barberton Land & Hotel Company, of Bar- 
berton, O., will install a direct connected unit. The Ball Engine 
Company furnishes a go-hp self-oiling engine. 

POWER PLANT IN SAXONY.—Consul B. H. Warner, of 
Leipzig, under date of May 26, 1903, says: The Berliner Elektrizi- 
tatsgesellschaft proposes to erect a large central electric power plant 
at Crimmitzschau, Saxony, to furnish power to electric lighting com- 
panies, street railway companies and factories. Crimmitzschau and 
Werdau are but 6 miles apart, and the country between them is al- 
most covered with manufacturing enterprises. 

ORDER FOR WILLARD BATTERIES.—The Wilmington City 
Electric Company has placed an order with the Willard Storage Bat- 
tery Company of Cleveland, Ohio, for elements to enlarge their bat- 
tery from 2,000 ampere hours to 3,400. The original battery has been 
in use five years without renewals. During this time it has carried 
a load every day. On account of the good performance this 
order for enlargement was given. 


EQUIPMENT OF SCIOTO VALLEY TRACTION COM- 
PANY.—The Scioto Valley Traction Company, of Columbus, Ohio, 
has placed contracts with the Bullock Electric Manufacturing Com- 
pany for two alternating-current generators of 1,000-kw capacity each. 
The Hooven-Owens-Rentschler Company secured the engine con- 
tract, which calls for two Hamilton Corliss engines of 1,600-hp 
capacity each. 

STORAGE BATTERIES IN CANADA —The Canadian Gen- 
eral Electric Company, Ltd., Toronto, Canada, is now representing 
the Electric Storage Battery Company in the sale of the Chloride ac- 
cumulator and the Exide accumulator, throughout Canada, and all 
inquiries from the Dominion in regard to storage batteries should be 
addressed to the Canadian General Electric Company, Ltd. 

LINE MATERIAL FOR WEST AUSTRALIA.—The Albert and 
J. M. Anderson Manufacturing Company, of Boston, Mass., has been 
awarded a contract for line material to be shipped for use on the 
Kalgoorlie electric traction system, West Australia. The Anderson 
people have also some heavy orders on hand from Robert W. Black- 
well & Company, Limited, London. 

ORDERS FOR TRUMBLE SPECIALTIES.—The Trumble 
Electric Manufacturing Company, of Plainville, Conn., through its 
New York office, 36 Liberty Street, T. D. Watson manager, reports 
receipt within the past few days of some substantial orders for panel 
boards, new pendant push switches, flush receptacles, etc., especially 
from the Pittsburg district. 

EQUIPMENT FOR N. Y. C. & H. R. SHOPS.—The New York 
Central and Hudson River Railroad shops at Weehawken, N. J., are 
to be equipped with considerable electrical machinery. The Westing- 
house people have secured a contract for two engines of 1,250-hp 
capacity each, for direct-connection to 750-kw Bullock generators. 

SEEKING EXPORT TRADE—The Akron (Ohio) Electrical 
Manufacturing Company is making arrangements for the purpose 
of entering into the export trade on a somewhat extensive scale. 
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LOS ANGELES, CAL.—The Home Telephone Company has decided to own 
all its buildings in the various southern California towns in which its system 
is or will be in operation, and with that'end in view has already purchased lots 
for building purposes in Long Beach, Redlands, San Bernardino and Santa 
Ana. 


CARTERS, CAL.—The Mountain Automatic Telephone Company has 20 
subscribers and is now building toll lines. This is a new company and is mak- 
ing good progress in spite of many difficulties. 


COLORADO SPRINGS, COLO.—The City Council has denied the application 
for a franchise of the Automatic Telephone Company. 


PEARL, IDA.—The Rocky Mountain Bell Telephone Company has estab- 
lished a telephone exchange here and one at Myssa, across the river, in Oregon. 


SALMON CITY, IDA.—It is stated that the Rocky Mountain Bell Telephone 
Company intends to extend its lines through Cassia County. The line will 
also connect with Malad in Oneida County. 


O’FALLON, ILL.—Smiley Bros. operate a telephone line with a Kellogg 
100-drop board and ss subscribers. 


BELLFLOWER, ILL.—This line is operated by J. A. Smith. It has a 
so-drop board and 80 subscribers, with 10 miles of toll line at a 15c. rate. 


SIDELL, ILL.--The Sidell Telephone Company has a 200-drop board, 100 
at Fairmount and 1oo at Alerton. There are 525 subscribers and 50 miles of 
toll line. 


ST. ANNE, ILL.—The Local Telephone Exchange has a 5o-drop board and 


57 subscribers, with 5 miles of toll line. Subscribers pay $15; toll rates are 
toc. and 15c. 


SCIOLA, ILL.—The Sciola Switchboard Company operates a switchboard of 


zo lines and 6 drop capacity and has nearly 300 subscribers, with 200 miles 
of farmers’ lines. 


SWANWICK, ILL.—Therc is a telephone line connecting this place with 


Cutler and Pinckneyville, giving service free to all the farmers along the 
line who helped to build it. 


WENONA, ILL.—The Wenona Union Telephone Company is a mutual stock 
company. It operates a 300-drop board and has 15 miles of toll line. It has 
done well so far for a new concern and has a bright outlook. 


PIPER CITY, ILL.—The Piper City Telephone and Telegraph Company 
has an American Bell 200-drop board, with 170 subscribers and more are ex- 
pected. It has 30 miles of toll line. The rates are $1.10 and $1.50. 


RANTOUL, ILL.—Coon Bros. operate a 200-drop board with 600 sub- 
scribers and 100 miles of toll line. They also have exchanges at Fisher, 100 
drops; Armstrong, 100 drops; Potomac, 100 drops; Collison, 100 drops. 

ROSSVILLE, ILL.—With switchboard capacity of 500, of which 244 are 
in use, the Rossville Telephone Company gives service to 433 subscribers. 
It has 125 miles of toll line, and there is a steady and satisfactory growth. 
Rates are $1, $1.50, $2, and $2.50. 

FARMINGTON, ILL.—The Farmington Citizens Mutual Telephone Com- 
pany has a switchboard at Leina of 100 line capacity, 20 installed, and one here, 
32 capacity, 10 installed. Between 50 and 60 subscribers and 30 miles of toll 
line, besides party lines. This company has connection with all surrounding 
ones, giving all that is needed to take care of by this system. 

PEKIN, ILL.—The Pekin Telephone Company has 150 miles of fine metal- 
lic toll line and exchanges at Delevan with 100 drops, 160 subscribers and 90 
farmers; Havana with 200 drops, 175 subscribers and 55 farmers; Lacon with 
200 drops, 155 subscribers and 80 farmers; Green Valley with 100 drops, 45 


subscribers and 100 farmers; Manite with 100 drops, 60 subscribers and 75 
farmers. 


BREMEN, IND.—The Bremen Telephone Company has a Kellogg 300-drop 
board, 118 subscribers and g miles of toll line. 


MELLOTT, IND.—The Mellott Telephone Company operates a 100-drop 
board and has 175 subscribers at $1 per month. 

LADOGA, IND.—The Ladoga Telephone Company has a 300-drop Amer- 
ican board, 250 subscribers and 12 miles of toll line. 

HILLSBORO, IND.—The Hillsboro Telephone Company has 280 subscrib- 
ers and operates a 200-drop board. Many farmers take the service. 

LIGONIER, IND.—The Ligonier Telephone Company operates an ‘‘Amer- 
ican,” 300-drop board and has 270 subscribers. Rates are $1.26. 

INDIANAPOLIS, IND.—A company of Indiana capitalists has purchased 
and is now operating a telephone system in Bowling Green, Ky. 

LA PORTE, IND.—The La Porte Telephone Company has a 600-drop board, 
500 subscribers and 56 miles of toll line. An extension is projected. 

PENDLETON, IND.—The Pendleton Telephone Company is growing rap- 
idly. It has a 300-drop board 265 subscribers and 16 miles of toll line. 

HAGERSTOWN, IND.—The Hagerstown Telephone Company uses a 500- 
drop board, has 250 subscribers and 21 miles of toll line at 15¢. 


MONTMORENCI, IND.—The Montmorenci Telephone Company has a 12- 
drop board and 93 subscribers, mostly farmers, who depend on crops and prices. 


PERRYSVILLE, IND.—The Perrysville Telephone Company serves 102 
subscribers from a 50-drop board and has 31 miles of toll line. Its rates are 
$2 per month. 

LEWIS CREEK, IND.—The C. M. Drake Lewis Creek Exchange operates 
an “American,” 1o00-drop board, 65 in use. There are 85 subscribers and 25 


miles of toll line. 
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KINGMAN, IND.—The Kingman Telephone Company operates a 100-drop 
board and has 130 subscribers. Rates are $1 and $1.25. Growth has been 
doubled in the last year. 


NEW CASTLE, IND.—The New Castle Telephone Company has 400 
switchboard capacity and an 80-drop board; 500 subscribers, 35 miles of toll 
line, all within one year. 

OTTERBEIN, IND.—The Otterbein Telephone Company operates a Eureka 
200-drop board and gives service to 230 subscribers at $15 per annum. There 
are 20 miles of toll line. 


ROANOKE, IND.—The Roanoke Telephone Company uses Globe Auto- 
matic apparatus, has a 99-drop board and 60 subscribers. Residence rates are 
$1 and business houses, $1.50. 

CORUNNA, IND.—The Corunna Telephone Exchange has connection with 
the Central Union Telephone Company. It operates a 100-drop Bell board 
and has 160 subscribers, and 80 on farmers’ lines. 

WARSAW, IND.--The Commercial Telephone Company has installed Eu- 
reka apparatus. It has a s500-drop board, 500 subscribers and 200 miles of 
toll line. Considerable increase is projected soon. 


REMINGTON, IND.—The Remington Telephone Company has a 200-drop 
board with 100 subscribers and 70 miles of toll line. The plant has just been 
installed and already 100 more telephones are projected. 


BATTLE GROUND, IND.—The Cairo Telephone Company operates a Ster- 
ling 100-drop board, has 67 subscribers and 16 miles of toll line. | This com- 
pany has disposed of one of its exchanges and expects to greatly improve the 
other. 


DELPHI, IND.—The Carroll Telephone Company has a 320-drop board and 
over 300 subscribers. Farmers’ lines are multiplying rapidly; seven co-opera- 
tive companies have 405 telephones installed within a radius of ten or twelve 
miles. 

MICHIGAN CITY, IND.—The Merchants’ Mutual Telephone Company has 
a 1,000-drop board and will soon operate its full capacity as there are more 
orders now than can be supplied. There are zoo subscribers and 15 miles 
of toll line. 

NASHVILLE, IND.—Thirty-five citizens of this place cut out the telephone 
wires from their residences and places of business recently, as a result of the 
fight which has been on for sixty days between the Morgan Telephone Com- 
pany and the citizens. 

ANDERSON, IND.—The Delaware & Madison County Telephone Company 
operates Kellogg apparatus, has 3,000 switchboard capacity and goo subscribers. 
It has added 4co subscribers in ten months. Farm lines are being built in 
all directions and new cables put in. 

HAZELRIGG, IND.—The Hazelsigg Co-operative Telephone Company has 
a 100-drop board, 50 drops in use, and 149 subscribers. There are 25 miles 
of toll line. Subscribers own their individual lines and telephones, and pay 
about $5 per year for service and expenses. 


PLYMOUTH, IND.—The Plymouth Telephone Company has had such rapid 
growth that it has had to enlarge its system and yet finds it difficult to meet 
the demands for service. It operates a 300-drop board and has 325 subscribers 
with 125 miles of toll line. Its rates are $1 and $2. 


UNION CITY, IND.—The Union City Telephone Company operates a 400- 
drop board, has 550 subscribers and 50 miles of toll line. Farmers’ business 
promises to be a great feature. The company is now constructing an exchange 
at Lightsville with 40 subscribers to connect with this by toll line. 


SOUTH BEND, IND.—The South Bend Home Telephone Company has a 
switchboard capacity of 3,000, with 1,850 lines installed. There are 2,500 
subscribers and 150 miles of toll line. Business rates are $305 residences, 
$20. This company is branching out in many directions and is making good 
returns. A 

LAWRENCE, IND.—The Lawrence Telephone Company operates a 50- 
drop board and has 27 subscribers and 8 miles of toll line. The rates average 
$18. The outlook is very favorable, farmers and stock raisers about here 
finding a telephone a necessity. The company has more contracts than it can 
at present take care of. 


CONNERSVILLE, IND.—The Connersville Telephone Company has a 600- 
line switchboard and 640 subscribers, with eight miles of toll line. The com- 
pany is now putting up 20,000 feet of cable and preparing to make all lines 
metallic; it is also installing a Kelloeg central energy system. The stock has 
been increased from $50,000 to $100,000. ne 

FRANKFORT, IND.—The Central Energy Telephone Association has 
switchboard capacity of 600-drops and the same number of subscribers The 
company has contracted for a lamp line signal full multiple switchboard of 3,200 
lines capacity. Underground cables are to be put in, and everything necessary 
installed to make a perfect up-to-date system. 

INDIANAPOLIS, IND.—The Big Raccoon Telephone Company has filed 
articles of incorporation with a capital stock of $4,000. The company will 
construct and operate a telephone system throughout Park and Vigo counties. 
The headquarters and principal exchange will be in Bridgeton. J. R. MecMiller, 
James P. Jones, Robert M. Bell and John W. Seller are the incorporators. 

MUNCIE, IND.—The Delaware & Madison Counties Telephone Company 
has just installed a new section to its switchboard, having filled the first of 


1,120 drops in three months. The capacity is now 1,600, with 1,225 subscribers. 
There are 54 miles of toll line in both counties. Rates are $18 and $30. Farm 
lines are projected and the company now has over 100 signed contracts to 
take care of. The company has exchanges in Anderson, 900 subscribers; El- 
wood, 400; Alexandria, 200; and has toll stations at Eaton, Daleville, York- 
town and Albany. 

WAGONER, IND. TERR.—The Wagoner Telephone Company gives good 
service to 220 subscribers, has a qoo-drop board and go miles of toll line. 


Rates are $1.50 and $2. 
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PAULS VALLEY, IND. TERR.—The Pauls Valley Telephone Exchange 
was bought recently by the proprietors of the electric light system, Messrs. 
Thompson Bros. It has a 200-drop board and 150 subscribers at $1.50 to $2 
per month and asc. toll rate. There are 34 miles of toll line. All the lines 
were much deteriorated when Messrs. Thompson took possession and the next 
two months will be spent in putting everything in first class condition. 

FOREST CITY, IA.—The Winnebago Telephone Company has a 300-drop 
board, 150 installed, and 150 subscribers. 

CHURDAN, IA.—The Churdan Mutual Telephone Exchange operates a 200- 
drop boaid, has 100 subscribers and 7 rural lines. 

WALL LAKE, IA.—The Wall Lake Farmers’ Telephone Company operates 
a Eureka board of 52 drops and has 52 subscribers. 

BEDFORD, IA.—The Bedford Telephone Company operates a 300-drop 
board and has 250 subscribers in town and 250 farmers. Rates are $1 per 
month. 

ELDORA, IA.—The Eldora Mutual Telephone Company operates a 200- 
drop Eureka board and 175 subscribers. This is a mutual telephone company. 

CONROY, IA.—The Iowa-Hilton Telephone Company uses a 24-drop board 
and has 100 subscribers, and is constructing other lines. There is every pros- 
pect that business will be doubled within a year. 

STORY CITY, IA.—The Story City Telephone Company is paying and 
prosperous. It gives service to 100 subscribers from a 200-drop board and has 
25 miles of toll line. Raies are $1.50 and $2 per month. 

OSKALOOSA, IA.—The Oskaloosa Home Telephone Company reports a fine 
outlook. It has now 1,100 switchboard capacity and 1,400 subscribers. Exten- 
sions and improvements are to be made in the near future. 

GRAVITY, IA.—Mr. H. N. Anderson reports very favorably of his line here, 
which has a 100-drop board and 55 subscribers with 100 miles of toll line. The 
exchange gives connection with metallic toll lines to St. Joseph, Mo. Mr. 
Anderson also has an exchange of 30 telephones in Conway, Ia. 

WEBSTER CITY, IA.—The E. H. Martin Telephone Company operates an 
800-drop board, supplying 750 subscribers and 500 miles of toll line. The com- 
pany owns a fine metallic toll line from Fort Dodge to Des Moines without 
intermediate station except at this place; also operates 15,000 feet of under- 
ground cable. 

BLOOMFIELD, IA.—The Davis County Telephone Company operates a 400- 
drop board and has 290 subscribers with 75 miles of toll line. The company 
contemplates connecting 600 or 800 farmer telephones. 

CARSON, IA.—The Carson Telephone Company has a 200-drop board, 225 
subscribers and 10 miles of toll line. 

WASHINGTON, IA.—The Washington Telephone Company has filed ar- 
ticles of incorporation, the capital stock being $60,000. Mr. L. D. Robinson 
is president. 

CORNING, IA.—The Corning Telephone Company has a switchboard capacity 
of 350 drops, 700 subscribers and 300 miles of toll line. Last year it paid 20 
per cent. dividends, and now the company wishes to sell $10,000 first mortgage 
bonds to run ten years; optional payments at 6 per cent. interest. The line 
between Red Oak and Corning, is being improved, but good metallic lines to 
Omaha are needed. 

OSBORNE, KAN.—The Osborne Telephone Company has a 300-drop board, 
150 installed, and 120 subscribers. 

GREAT BEND, KAN.—The Grimes Light, Telephone & Power Company 
operates a 380-drop board and has 180 subscribers. 

NEODESHA, KAN.—The Hull Telephone Company has a 200-drop board 
and 179 subscribers, with 32 miles of toll line. Rates are $1 and $2; toll serv- 
ice 25c. 

McPHERSON, KAN.—The McPherson Telephone Company has a 300-drop 
board and 440 subscribers, with 106 miles of toll line. Rates are from 75¢. 
to $2.50 per month. 

ATCHISON, KAN.—The Platte Purchase Telephone Company has a five-drop 
boards and 125 subscribers, with 50 miles of toll line. It has recently added 
three or four small exchanges. 

FAIRVIEW, KAN.—The Fairview Telephone Company has a 1oo-drop board 
serving 200 subscribers. Rates are free to stockholders, as this company is 
run on the mutual plan and not for profit. 

ATCHISON, KAN.—The Atchison Telephone Company operates a 1,200-drop 
board with the same number of subscribers. The company is erecting a new 
building, and putting in new construction throughout. 

JUNCTION CITY, KAN.—The Wareham-Dewey Telephone Company op- 
erates ‘a s00-drop board of Sterling make, has 450 subscribers and 55 miles 
of toll line. New cable and more toll work are projected. 

SMITH CENTER, KAN.—The Exchange Telephone Company supplies 
service to 210 subscribers from a 300-drop board. There are also 102 miles of 
toll line. Rates are $1 and $2. Farmers’ lines are to be added. 

KINGMAN, KAN.—The Kingman Telephone Company operates a 300-drop 
board in Kingman with 252 subscribers, and a 100-drop board at Norwich with 
32 subscribers. Rates are $2 for business, $1 for private houses. 

EL DORADO, KAN.—The El Dorado Telephone Company reports business 
most satisfactory, both in service and profits. It operates a 300-drop board, 
has 225 subscribers and 200 miles of toll line. Many improvements are 
projected. 

EMPORIA, KAN.—The Emporia Independent Telephone Company has just 
finished rebuilding and has put in 300 telephones in the last three months. 
It has switchboard capacity of 1,050 drops and 925 subscribers. There are 150 
miles of toll line. 

DOWNS, KAN.—The Downs Western Telephone Company has 300 sub- 
scribers and three exchanges of 300, 100 and 100 drops respectively. There 
are 260 miles of toll line and 100 miles of farmers’ lines are to be built. The 
company has 27 toll line stations. 
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WILLIAMSBURG, KAN.—The Williamsburg Telephone Company operates 
a 300-drop board, has 225 subscribers and 150 miles of toll line, charging 25 
cents per message. The company is connected with all the towns around and 
has 110 farmers connected to this switchboard. 

BELOIT, KAN.—The Solomon Valley Telephone Company has 4o00-drop 
switchboard capacity and 400 subscribers. It also has exchanges at Cawker 
City, with 175 subscribers, and Glasco, 80 subscribers. The company will have 
300 subscribers on its farmers’ lines before the summer is far advanced. 


JEWELL CITY, KAN.—The Jewell County Telephone Company reports 
marked improvement in toll line business. It owns an exchange at Mankato with 
a 10o0o-drop Kellogg board installed. The board here has 100 drops and there 
are 110 subscribers with 1oo miles of toll line. Two mew exchanges are 
projected. 

AXTELL, KAN.—The Axtell Telephone Company finds the telephone busi- 
ness yet in its infancy, but growing fast. Every farmer in the vicinity wants 
a telephone and is willing to pay a reasonable rate for it. This place has a 
100-drop board and 125 subscribers. There are ten miles of toll line, the charge 
being 15c. per message. 

ABILENE, KAN.—We are indebted to Mr. C. S. Brown, of the Brown Tel- 
ephone Company for the following information. The company has increased 
its capital stock from $50,000 to $100,000 and will add 1oo subscribers and 100 
rural telephones as fast as the work can be done. It will also build 60 miles 
of copper metallic toll lines. It operates a 700-drop board, has 550 subscribers 
and 270 miles of toll line. The rates are $1.25 and $2. This company is also 
interested in the Union Tel. & Tel. Company, which is building 100 miles of 
toll line (copper) from Abilene to Topeka. 

CLINTON, KY.—The Clinton Telegraph & Telephone Company operates a 
200-drop board, has 90 subscribers and 150 miles of toll line. 

RUSSELL, KY.—Russell and Danniton operate a 25-drop board, have 25 
subscribers and 35 miles of toll line. An increase is projected. y 

WICKLIFFE, KY.—The Wickliffe Telephone Company operates a 1o0-drop 
board, has 85 subscribers and 16 miles of toll line. Rates are $12 to $30 per 
annum. 

LOUISVILLE, KY.—The Louisville Home Teftephone Company reports rapid 
growth. It has 6,100 subscribers supplied with service fram a switchboard of 
12,000-drop capacity. 

HALEY’S MILL, KY.—The Haley’s Mill Telephone Company belongs to 
H. C. Helsley, of Hopkinsville and D. Smith, of Fruit Hill. There are 30 miles 
of toll line which will probably be extended. 

MORGANFIELD, KY.—The Morganfield Telephone & Telegraph Company 
operates a 300-drop board, has 300 subscribers and 50 miles of toll line. It 
has an exchange at Sturgis, Ky., with a 240-drop board and 230 subscribers. 

LANCASTER, KY.—The Bastin Telephone Company operates a 200-drop 
board here and has one of 50 at Crab Orchard, 100 at Mt. Vernon, 100 at 
Livingston; with 320 subscribers in all and 210 miles of toll lines. Further 
extensions are projected. The lines extend into several counties. 

MAYSVILLE, KY.—The Maysville Telephone Company operates a 400-drop 
board and has 415 subscribers; the number will shortly be increased as long 
distance lines are now being constructed. There are 200 miles of toll line. 
Rates are $24, $18 and $12. This company controls the situation, and its growth 
has been phenomenal. 

NEW IBERIA, LA.—The People’s Independent Telephone Company operates 
a 300-drop board with the same number of subscribers and 125 miles of toll 
line. 

YARMOUTH, ME.—The Yarmouth Telephone Company has a 2o0-drop 
board and 35 subscribers, using Bell apparatus. 

MADISON, ME.—The Somerset Telephone Company has a 1oo-drop board, 
150 subscribers at $15, $18 and $24, and 20 miles of toll line. 

MONMOUTH, ME.—The Lewiston & Greene Telephone Company has a 
1o-drop board, 38 subscribers at $12 per year and 35 miles of toll line. 

BUXTON, ME.—The Saco River Tel. & Tel. Company supplies service to 
24 subscribers from a six-drop board and has 50 miles of toll line. Its rates 
are $24. 

FARMINGTON, ME.—The Eastern Telephone Company operates a 200- 
drop board, has 230 subscribers and 160 miles of toll line. Service is $15 
per year. 

NORRIDGEWOCK, ME.—The New Sharon & Norridgewock Telephone 
Company gives service to 200 subscribers from a 3o-drop board. It has jo 
miles of toll line. 

NEW GLOUCESTER, ME.—The Pine Tree Telephone & Telegraph Com- 
pany has a 20-drop board and 165 subscribers; also 15 miles of toll line. Rates 
are $12 per year. 

SEWAGO, ME.—The Baldwin & Sewago Telephone Company has a 1o- 
drop board, 28 subscribers and 23 miles of toll line. Rates are $15 per year. 
The toll line is to be extended. 

ROCHESTER, ME.—-The Rochester Telephone Company has a 4oo-drop 
board capacity and 550 subscribers; 25 miles of toll line and many country 
lines contemplated. At present it is hard work to keep up with the demand. 

ARDWICK, MD.—The W. C. Lord Telephone Company has a 1oo-drop 
board and 36 subscribers. A number of toll lines will be built in the near 
future each having several stations. 

HOYER, MD.—The Garrett County Telephone Company operates a 50-drop 
board here and seven others with from six to twelve drops. There are 400 
subscribers and 250 to 300 miles of toll line, the rates for the latter service 
being $6 to $10 per year. A large increase is projected to give connection 
with long distance lines. 

SPRINGFIELD, MASS.—The Hampden Automatic Telephone Company, 
using Strowger apparatus, is soon to be started here. This is one of the finest 
telephone centres in New England. 








JULY 4, 1902. 


TEPEHUACAN, MEXICO.—A telephone line is being constructed between 
this city and Temala. 

SAN JUAN BAUTISTA, MEXICO.—Dr. Nicanor L. Melo, of this place, 
has constructed a telephone line between San Juan Bautista and Teapa. 

PUEBLA, MEXICQ.—A system of telephone has been established between 
eight small towns situated in the Acajacate district, this state. It is to be 
extended to other towns. 

CITY OF MEXICO, MEX.—The telenhone company is preparing to vacate its 
present quarters in this city. The building will be torn down and the new 
National Opera House erected upon its site. 

TOPOLOBAMPO, MEXICO.—Camilo A. Gonzalez, director general of tel- 
egraphs for the Mexican Government, has been making a personal investigation 
here with the view of establishing wireless telegraphic communication between 
this place and La Paz, situated across the Gulf of Lower California. 


BELLEVUE, MICH.—The Citizens’ Telephone Company has a 
board and 62 subscribers, with 100 miles of toll line. 

MAYVILLE, MICH.—The Moore Telephone Company operates a 50-drop 
board with 40 subscribers. The company is putting in farmers’ lines. 

PETERSBURG, MICH.—The Petersburg Telephone Exchange has a 1oo- 
drop board and 30 subscribers at $10 and $20. There are 7 miles of toll line. 

WATERFORD, MICH.—The Michigan Telephone Company has a 12-drop 
board and nine subscribers. ‘Rates are $15 per year; toll rate roc. and up- 
wards. 

NEWAGO, MICH. 
change and is part of the one at Grand Rapids. 
48 subscribers. 

CLIFFORD, 
board and is operated by Dr. S. D. Keiller. 
at $12 per year. 

CASSOPOLIS, MICH.—Messrs. Jones & Reynolds operate the telephone 
line here very successfully. They have a 250-drop board, 206 subscribers and 
too miles of toll line. 

BEAVERTON, MICH.—The Beaverton-Gladwin Telephone Company op- 
erates a 50-drop board, has five subscribers and four miles of toll line. Recent 
growth has been large. 

METAMORA, MICH.—The Michigan Telephone Company operates a 50- 
drop board of Western Electric make, has 11 subscribers and $7 per year and 
is building farmers’ lines, 

HOMER, MICH.—-The Homer Telephone Company operates a_ 150-drop 
board with 150 subscribers. Kellogg apparatus is used. There are 15 miles 
of toll line. Rates are $12 and $15. 

DUNDEE, MICH.—The Monroe County Telephone Company has a switch- 
board capacity of 240, central energy. There are 180 subscribers and 11 miles 
of toll line, the rates being $12 and $24 for subscriptions. 

THREE RIVERS, MICH.—The Three Rivers Telephone Company has 
added over 100 telephones to its service in three months. It now has 540, 
getting service from a s5o00-drop board. There are 75 miles of toll line. 

ALMONT, MICH.—Mr. W. F. Hammond operates a 1oo-drop board of 
Western Electric apparatus. There are 30 subscribers and 70 miles of toll 
line. Rates are $15. <A iarge increase in the number of subscribers is expected. 


EARLETON, MICH.—The People’s Telephone Company, of Wayne, op- 
erates four 10-drop boards, has 25 subscribers and 30 miles of toll line. The 
lines run through eight towns, and contracts with the Bell Company give 


100-drop 


The Citizens’ Telephone Company operates a local ex- 
It has a 7o-drop board and 


MICH.—The New State Telephone Company has a 12-drop 
It has, besides, a short toll line 


other connections. 

LANSING, MICH.—The Citizens’ Telephone Company uses American ap- 
paratus, has 1,600-drop switchboard capacity and 1,718 subscribers. This is 
part of the Grand Rapids Company. The rates for business houses are $24, 
and for residences, $18. 

MONROE, MICH.—The Michigan Telephone Company operates Western 
Electric apparatus, has 350-drop board capacity, 350 subscribers and several 
hundred miles of toll line. Farmers’ lines are bringing large business and the 
cempany is installing great numbers of instruments. 


GAYLORD, MICH.—The Otsego County Telephone Company operates a 
250-drop board with 132 subscribers. Also 32 miles of metallic toll line. In 
addition there is an exchange at Vanderbilt with a 150-drop board and 31 sub- 
scribers. Rates are all $12 and $15; party lines $3 less. 


YPSILANTI, MICH.—The Washtenaw Telephone Company uses Ameri- 
can Bell apparatus, has a 6-drop board and 20 miles of toll lines, the charge 
per message being 1oc. An extension to West Sumpter is projected. This line 
is leased to the Michigan Bell Telephone Company on a sharing basis. 


CHELSEA, MICH.—The Chelsea Telephone Company operates a 200-drop 
board and has 170 subscribers at $12 per year. Farmers’ lines have just 
been completed, one of 18 miles, with 28 telephones, one of 8 miles, with 16 


telephones, and a third, under construction, is 9 miles long and has 14 


subscribers. 

ADRIAN, MICH.—The Adrian Telephone Company operates a switchboard 
of 1,000-drop capacity, 700 lines being installed. It supplies 800 subscribers, 
and has 155 miles of toll line. Rates are $24 and $12. The country toll is 
1o and 15 cents. Late demand has been so great that new subscribers have 
been refused. The company operates in addition, exchanges at Deerfield, 75 
subscribers; Palmyra, 70; Jasper, 75, and Cadmus, 50. It has toll lines to 
every part of the surrounding country, with 65 stations, and connects or has 
contracts with 20 exchanges in the county. 

WATERVILLE, MINN.—The Cameron Valley Telephone Company operates 
five exchanges, viz.: Waterville, 150 drops; Janesville, 150; Montgomery, roo; 
Le Seur Centre, 100, and Elysian, 50. There are 460 subscribers, 75 miles of 
toll lines and 150 miles of farmers’ Rates, $1 and $2 for town and 


$1.50 for farmers. 


lines. 
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BRIDGER, MONT.—The telephone system from this place to Themopolis, 
Wyo., taking in Cody, Basin, Meeteetse and other towns, will be completed 
some time in July by the Rocky Mountain Bell Telephone Company. 


HOPKINS, MO.—The Hopkins Telephone Company operates a 200-drop 
board, has 460 subscribers and 30 miles of toll line. Rates are 25c. for each 
talk for 60 miles or less. The company has 150 telephones in town, the rest 
are farmers’ lines, 8 to 10 on each line. The farmers pay $12 per annum. 


PAPILLION, NEB. The Home Telephone Company operates exchanges at 
Papillion, Gretna and Springfield, with 100, 300 and 300-drop boards respec- 
tively, and 400 subscribers. There are 50 miles of metallic line and a large 
increase is projected. Rates are $1.50 for business or farm, $1 for residences. 


NEW LISBON, N. J.—The Farmers’ Telephone Company is making great 
Its switchboard capacity is 250 with 65 subscribers. 


progress in this vicinity. 
A large increase is in con- 


There are 35 miles of toll line at $20 annually. 
templation. 

DEPOSIT, N. Y.—The exchange here has a s50-drop board and 
scribers at $10 per annum. There are 4o miles of toll line. 


130 sub- 


CHESTERTOWN, N. Y.—The Chestertown Telephone Company operates a 
too-drop board and a 1o-line toll board. It has 150 subscribers and 30 miles 
of toll line. Rates are $12, $15 and $20 per year. The company is now 
making all lines metallic. 

CANASTOTA, N. Y.—The Farmers’ 


board with 39 subscribers, and 27 miles of toll line. 
There is a fine metallic circuit, mostly built by farmers and excellent service 


for about toc. per month. 
MARSHVILLE, N. C. 
tered with $10,000 capital. 
CHARLOTTE, N. C.—The Caroline-Henrietta Telephone Company has been 
chartered to operate a telephone line in North Carolina. Thos P. Reynolds is 
The capital stock is $600. 


Telephone Company has a_ 12-drop 


An increase is projected. 


The Marshville Telephone Company has been char- 
H. B. Marsh is among the stockholders. 


interested. 


GREENSBORO, N. C.—The construction department of the Bell Telephone 
Company is making estimates for cables, underground wires, etc., to be used 


in rebuilding the recently absorbed local telephone company’s plant in 


Greensboro. 

ALBEMARLE, N. C.—The Albemarle Telephone Company operates a 100- 
drop board, has 80 subscribers and 60 miles of toll line. The company has 
recently bought the Stanley County system. It ckarges $1 for residences, $1.50 
for business houses. 

RALEIGH, N. C.—The Southern Bell Telephone Company is rushing a 
through line from Raleigh to Cheraw, S. C. A new exchange has just been 
completed at Selma, N. C., by the Bell Company. The company is working 
to connect every important town in North Carolina. 


CHARLOTTE, N. C.—In connection with the erection of a new three- 
story exchange at Charlotte, the Southern Bell Telephone Company will in- 
stall an entirely new system, placing its wires underground. New switchboards 


have been ordered. There are now 900 telephones in use. 


MARIA ALENE, OHIO.—The Marion Telephone Company has a 50-drop 
board and 30 subscribers. The rate is $1 per month. 


CLYDE, OHIO.—The Farmers’ Telephone Company has 250 switchboard 
capacity, 25 drops installed and roo subscribers. An increase is contemplated. 


CAVETT, OHIO.—The Cavett Telephone Company has been incorporated 
with $5,000 capital stock by W. Brohnam, W. M. McQuown, J. H. Myers, 


O. H. Myers and Ernest Kahn. ; 

CINCINNATI, OHIO.—The probate court has overruled the demurrer of 
the city to the petition of the Cincinnati Telephone Company, and the com- 
pany will be granted a franchise to install its telephone system throughout 


the city. The wires will be placed underground. 


CHATTANOOGA, TENN.—The Cumberland Telephone Company will erect 
an $8,000 addition to its Chattanooga plant and will put in a new $10,000 
switchboard. 

CHATTANOOGA, TENN.—The Hamilton Telephone Company, of Chatta- 
nooga, has received a charter, the capital being $5,000. The incorporators are 
Z. C. Patten, T. W. Fritts, L. J. Sharp and others. 


TULLAHOMA, TENN.—A movement is on foot for the organization of a 
local telephone exchange at Tullahoma. <A meeting will be held soon to dis- 
cuss the situation. The Cumberland Company is already in the field. 


BEAUMONT, TEX.—Tte Beaumont Telephone Company announces that 
it will build a toll line to Sour Lake Springs, a distance of about 25 miles. 
The work of constructing the line will commence as soon as the right-of-way 
can be secured. 

FORT WORTH, TEX.—The Fort Worth Telephone Company, of which 
F. B. McElroy is vice-president, will construct a long distance line between this 
city and Hillsboro on the south and to Gainesville on the north. This 
company is building an exchange building here at a cost of $20,500. The same 
interests are establishing local telephone systems in Gainesville, Denton and 


Cleburne. 


MOAB, UTAH.—The La Sal Mountain Telephone and Electric Company 
has been organized at this place for the purpose of operating telephone sys- 
tems and an electric power plant. 

MUSCODA, WIS.—The Basswood & Eagle Telephone Company is composed 


of 13 farmers who own the line between this place and Richland City, but has 
nothing to do with the switchboards at those places. There are 25 subscribers 


and 25 miles of toll line. 
















ELECTRIC LIGHT AND POWER. 


HUNTSVILLE, ALA.—The Huntsville Railway, Light & Power Company 
has secured the contract for lighting the city for a period of five years at 
$75 per light per annum. The contract provides that a new lighting plant shall 
be erected by December 1. 


BISBEE, ARIZ.—A new electric light plant is to be installed here. Phelps, 
Dodge & Co., can probably give information. 

PARAGOULD, ARK.—The Crystal Ice Company has 1,800 16 and 32-cp 
incandescent lights for street lighting. The company is in the market for two 
direct-connected dynamos of 35 and 1oo-kw. It will also change its street 
lighting system. 

GRIFFIN, GA.—The town of Griffin has voted $100,000 bonds for light, 
water and sewerage. 

WASHINGTON, IA.—The Washington Illuminating Company operates 15 
arc lights and 300 incandescents. 


MT. VERNON, IA.—The Mount Vernon Electric Light Company has 2,000 
16-cp and 60 s0-cp incandescent lights. 


FLEMINGSBURG, KY.—Henderson & O’Bannon operates one arc of 2,000-cp 
and 600 16-cp incandescents. A 30 to 40-kw 250-volt dynamo is required. 


EVERETT, MASS.—A new contract has been placed by the city of Everett, 
Mass., with the Malden Electric Light Company for municipal lighting. Last 
year the arcs cost $90 each for 1,200-cp lamps, with free light for the police 
station and city hall. This year the lights will cost the same, but 2,o000-cp 
lamps are to be used, the police station and city hall are to be lighted free, 
and light will be supplied to a new armory to the amount of $150 a year. The 
number of lights included is 8714, one lamp being on the dividing line between 
Malden and Everett. The population of Everett is now about 26,500, which 
makes the cost per arc lamp per capita practically 35 cents and the cost of 
arc lighting per capita 30 cents per annum on a moonlight schedule, all night 
burning. 

QUINCY, MASS.—After three weeks of darkness due to the inability of the 
city of Quincy, Mass., and the officers of the local electric lighting company to 
come to terms an agreement has been reached and the streets once more are 
being lighted. The company has agreed to a new contract for street lighting 
at a reduction of six per cent. from the prices charged in the contract which 
terminated June 1. The company also agreed to increase the number of nights 
on which current is to be supplied by four per cent. For the next three 
years the city will pay $71 a year for each arc light, and $17.50 for each in- 
candescent. The lights are to be on every night except two nights before and 
two nights after full moon, provided the moon is shining brightly. If it is ob- 
scured at this time the lights are to burn as on other nights. Heretofore the 
lights have been turned off whenever the almanac said there was a full moon, 
whether the moon was visible or not. 


ZAMORA, MEXICO.—Brisbin & Davis have the contract for constructing 
the canal which is to run from the Rio Duerro to this place to furnish power 
for the Guanajuato electric generating plant. B. T. Davis is in charge of the 
work. 


MERIDA, MEXICO.—The electric light and power company of this place, 
known as the Compania Yucateca de Luz y Fuerza Electricas, has gone into 
liquidation. The plant of the company is said to have cost more than $1,000,000, 
and it had a contract for furnishing the city with light for a period of years 
which has some time yet to run. 


MONTEREY, MEXICO.—The Monterey Electric Light Company is prepar- 
ing to erect a large addition to its present plant. When the necessary build- 
ings are erected and the machinery installed the present capacity of the plant 
will have been doubled. Emil Dysterud, the manager of the plant says that 
about $150,000, Mexican money, will be expended in the contemplated im- 
provements. The company is also negotiating with R. N. Oakman, who is 
establishing a large gas plant in Monterey, with the view of consolidating the 
two concerns, 


PINE CITY, MINN.—The Pine City Milling & Electric Company operates 
700 16-cp incandescent lights and contemplates putting in a 50 or 60-kw gen- 
erator this season. 


MONROE CITY, MO.—The Monroe City Electric Light plant has 32 arc 
lights, 2,000-cp enclosed and eight commercial arcs; also 1,000 16-cp incan- 
descents. 


ST. LOUIS, MO.—A contract has been made by the World’s Fair corpora- 
tion with the Union Electric Light & Power Company to furnish to the Ex- 
position a minimum power of 6,o00-kw and a maximum of 7,500-kw at a 
total minimum cost of $338.90. This, in conjunction with the Exposition’s 
own plant, will supply all the power and light to be used on the grounds dur- 
ing the Exposition period. 

JERSEY CITY, N. J.—The Jackson Electric Light Company has been incor- 
porated with a capital of $25,000. Incorporators: Louis B. Dailey, Joseph 
will be expended in improvements. It is stated that the electric light company 
may also enter into a contract with one of the street railway companies here 
to furnish the electric motor for power for its cars. 





SUMMIT, N. J.—The Essex-Union Water & Light Company, formerly the 
Mountain Electric Company has 10 General Electric arc lamps, enclosed multi- 
ple and 9,100 private incandescents, with 360 25-cp street lights. It also runs 
s1X motors On a commercial line and one 90-hp synchronous motor connected 
to a triple pump for pumping water in the water department. 

SAYVILLE, N. Y.—The Sayville Electric Company has increased its cap- 
ital stock from $15,000 to $30,000. 

NIAGARA FALLS, N. Y¥.—The Council has granted the Niagara Falls 
Hydraulic Power & Mfg. Company permission to construct a transmission line 


to its new manufacturing district at the North End. 


GREENE, N. Y.—The Board of Village Trustees has awarded the follow- 
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ing contracts: for a 60-kw dynamo to Westinghouse Electric Co., $1,500; two 
1o0-hp fire tube boilers, Watertown Engine Co., Watertown, $2,595. 

MT. AIRY, N. C.—It is proposed to construct water works and an electric 
light plant, at a cost of $55,000. Contracts will probably be let about July rs. 

TARBORO, N. C.—This is a municipal plant organized in 1900, using the 
General Electric system. It has 4% miles of circuit, 33 1,200-cp arc lights and 
2,000 16-cp incandescents. 

HAMLET, N. C.—The Freeman-Matthias Company, M. C. Freeman, pres- 
ident; J. I. Matthias, secretary and general manager, operates an alternating 
Westinghouse plant. There are 32 100-cp incandescent lights. An electric 
cailway would be welcomed here. 

MARYSVILLE, OHIO.—The Marysville Water & Light Company has in- 
creased its capital stock from $100,000 to $200,000. 

WELLSVILLE, OHIO.—The citizens have defeated a proposition to issue 
$20,000 bonds to build a municipal lighting plant. 

GREENVILLE, OHIO.—The Greenville Electric Light & Power Company 
has 120 7-amp. enclosed arcs and about 5,000 16-cp incandescent lights. 

HIRAM, OHIO.—Hiram College operates an electric light plant to light the 
college buildings, homes of professors and the campus, besides a few streets. 

HUBBARD, OHIO.—The electric light plant was destroyed by fire in 1901 
and a recent vote to issue $10,000 to rebuild it has resulted in preparations 
for commencing work. 

PORT CLINTON, OHIO.—The Port Clinton Light & Power Company fur- 
nishes 24 arc lights and 1,700 16-cp incandescents. There is an opening here 
for an electric railway. 


SALINEVILLE, OHIO.—The Salineville Electric Light, Heat & Power 
Company was organized in 1901. F. Duncan is superintendent. It operates 
49 2000-cp arcs and goo mixed incandescents. 

RAVENNA, OHIO.—The Council has made a lighting contract with the 
Ravenna Gas & Electric Light Company on a basis of $72.50 on the moonlight 
schedule. There is considerable talk of a municipal lighting plant. 

XENIA, OHIO.—The Xenia Heat, Light & Power Company has been char- 
tered, the incorporators being M. R. Snodgrass, H. N. Schlesinger, F. M. 
Hagan, A. H. Kunkle and Frank Torrence. The capital stock is $10,000. 

PORTLAND, ORE.—Extensive improvements will be made in the near 
future in the electric plant of the Portland General Electric Company. Two 
2,000-hp compound engines and a 1,000-kw alternator will be installed. The 
improvements will be made at an expense of about $250,000. 


UNIONTOWN, PA.—The Marchand Electric Light, Heat & Power Com- 
pany, of Uniontown, has been incorporated with a capital of $25,000. 

PAWTUCKET, R. I.—It is reported that the J. & P. Coates Thread Com- 
pany will build a conduit and bring its power from the electric light plant, and 
discard its present steam plant. This will mean a large addition to the present 
electric plant. 

SISSETON, S. D.—The Fowler Electric Company, of Morris, Minn., is 
stated to have secured a franchise for an electric light plant. 

SPRINGFIELD, TENN.—A recent election resulted in favor of $35,000 
water and electric light bonds. 

TULLAHOMA, TENN.—The municipal plant commenced operations August, 
1902, with P. W. Lytle, superintendent. It operates 30 arcs and 1,200 16-cp 
incandescent lights; also two 50-hp motors for its own use. 

SAN ANTONIO, TEX.—W. H. Weiss has made application to the City 
Council for a franchise to build and operate a competitive electric light plant 
here. The existing electric light company is making a strong fight against 
the proposed franchise which Mr. Weiss is seeking. Mr. Weiss states that if 
the franchise is granted he and his associates will expend several hundred 
thousand dollars in installing the new plant. 

MOAB, UTAH.—The La Sal Mountain Telephone & Electric Company has 
been organized here and will install a power plant and operate an electric 
lighting and telephone system. J. M. Corbin is the secretary and manager of 
the new company. 

ESSEX JUNCTION, VT.—The People’s Electric Light & Power Company 
operates 125 32-cp street lights and 2,000 16-cp commercial and private lights. 

BURLINGTON, VT.—At a city meeting, June 11, it was voted to bond the 
city for not exceeding $150,000, to establish a municipal electric lighting plant. 

RUTLAND, VT.—The Rutland City Electric Company has 330 arc lamps and 
about 15,000 incandescents. It runs 56 motors aggregating 330-hp, many flat 
irons and some small stoves; also five cars. 

MONTPELIER, VT.—The Consolidated Lighting Company has a water 
power at Bolton Falls and a fine new auxiliary station is now being constructed. 
There are 88 1,200-cp arc lights and 97 7}4-amp. series alternating, also about 
15,000 16-cp incandescents. 

BIG STONE GAP, VA.—It was voted to issue $20,000 bonds for construct- 
ing an electric light plant, etc. 

WAYNESBORO, VA.—The Waynesboro Electric Light Company, Rife & 
Schoppers, lessees, operates about 500 incandescent lights. 

LEESBURG, VA.—The Leesburg Electric Company, organized this year with 
$23,000 capital, has 11 arc lights and 900 16-cp incandescents. It also operates 
eight motors. 

BENTON, WIS.—The citizens have voted to issue $30,000 bonds for an 
electric light plant. 

PLATTEVILLE, WIS.—The Platteville Electric Light Company is 
stated to have decided to remodel its plant and put in a new boiler for heat- 
ing purposes. 

RIVER FALLS, WIS.—This, a municipal plant, was built in 1900, and fur- 
nishes the city with 30 1,200-cp are lights and about 1,500 16-cp incandescents, 
There is one 10-hp motor operated at a contract rate of $300 per annum. 
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THE ELECTRIC RAILWAY. 


MONTGOMERY, ALA.—The Haynesville Railway Company has filed articles 
of incorporation, with a capital stock of $75,000. 


HUNTSVILLE, ALA.—The Huntsville Railway, Light & Power Company 
is to install new 150-kw., direct-connected, three-phase, alternating units with 
about one hundred series alternating arc lamps. 


BISBEE, ARIZ.—The construction of an electric street railway system 
here is contemplated. Phelphs, Dodge & Co. can probably give information. 


WALLACE, IDA.—Herman J. Rossi has been granted a franchise to operate 
a street railway system in this city. 

CHICAGO, ILL.—The South Side Suburban Railway Company has taken 
out incorporation papers. Charles C. Heisen, Cornelius J. Tom, Frederick C. 
Bendle, Clayton R. Taylor and Gustav Nelson constitute the first Board of 
Directors. The capital stock is $50,000. 


CHICAGO, ILL.—Plans for extending the Lake Street “‘L” line through 
Maywood, Harlem and River Forest, and ultimately to the Fox Lake district, 
were outlined at a meeting of River Forest and Harlem business men. Clarence 
Knight represented the railway company. No agreement was reached, but both 
sides expect to come to an understanding soon. One of the offers made by Mr. 
Knight was to establish a noonday express service running from Fifty-second 
Avenue on a third rail track to Rockwell Street, the service from Maywood to 
Fifty-second Avenue to be local. 

DUBUQUE, IA.—The resumption of street-car traffic on June 16, with 
non-union men, caused a demonstration. A mob surrounded the street-car com- 
pany’s power plant and broke every window in the building with bricks. From 
the power plant the mob marched to the car barns, where it broke into the 
building and wrecked the windows of all the cars, and partially wrecked the 
cars. The arrival of troops caused a cessation of the work of destruction. 


ATLANTIC, IA.—At a meeting of the board of directors of the Western 
Iowa Interurban Railway Company, the following officers were elected: John A. 
Nash, of Audubon. president; Almer Stern, of Logan, vice-president; C. R. Bene- 
dict, of Shelby, secretary; Clyde Brenton, of Dallas Center, treasurer; H. H. 
Polk, of Des Moines, president of the Interurban Railway Company, of Des 
Moines, manager; John A, Nash, of Audubon; G. W. Cullison, of Harlem, and 
E. W. Weeks, of Guthrie Center, executive committee. The executive committee 
was directed to secure a competent corps of engineers, and to commence the 
survey of the route at once. 


TOPEKA, KAN.—The Arkansas Valley Interurban Railway Company, with 
headquarters at Wichita, has been granted a charter. Capital stock amounting 
to $1,000,000 has been subscribed. The directors of the company are: C. L. 
Davidson, J. M. Knapp, O. A. Boyle, James Allison, J. E. Howard, C. C. Cohn, 
C. H. Smythe, S. S. Noble, J. L. Johnson, John Heihl, R L. Holmes, of Wichita; 
W. W. Spencer, of Geuda Springs; W. E. Wilcox, of Arkansas City; George FE. 
Hunter, of Wellington; A. L. Barner, Belieplaine; A. H. Barnes, of Oxford; 
S. C. Arnett, of Belleplaine. 

LOUISVILLE, KY.—The Louisville & Southern Indiana Traction Com- 
pany has filed articles of incorporation. The capital stock is placed at $3,000,000. 
The length of the electric lines to be constructed under the articles of incorpora- 
tion is placed at 200 miles. The principal offices of the company are to be 
located in New Albany. The directors named for the first year are: Samuel 
Insull, of Chicago; James W. Dunbar, R. W. Wite, J. F. Stratton and J. O. 
English, of New Albany, Ind. 

LYNN, MASS.—The project for the establishment of a new street railway 
from Lynn to Nahant has taken definite shape, and a company is in process of 
organization under the name of the Nahant & Lynn Railway Company, organized 
under the laws of Massachusetts and capitalized at $12,500. 

WORCESTER, MASS.—The Worcester & Connecticut Eastern Railway Com- 
pany has nearly completed a power plant with a capacity of 10,000 horse-power, 
at Wauregan, Conn., which is to furnish power for the system between Worces- 
ter and Norwich, Conn., and sell power to others. Sub-stations are to be built 
along the line. 

ST. JOSEPH, MICH.—The Chicago, Michigan & Indiana Electric Railway 
Company, of Benton Harbor, has been incorporated, with $3,000,000 capital. 

DETROIT, MICH.—The Owosso & Corunna Electric Company, of Owosso, 
Mich., intends to add a 10-mile extension to its present line and to install new 
lighting generators and arc lamps. Frank Van Tuyl & Co., of Detroit, Mich., 
are the general managers of the company. 

ST. JOSEPH, MICH.—The Chicago, Michigan & Indiana Electric Railway 
Company, of Benton Harbor, has been incorporated with $3,000,000 capital, at 
Lansing. An electric railway is to extend from a point on the Indiana State 
line to Dowagiac, St. Joseph, Benton Harbor and Paw Paw, with an extension 
branch to Kalamazoo and Allegan, while the main line will extend along the 
lake shore to Chicago. The new railroad will carry passengers, mail, general 
freight, and fruit. 

ANN ARBOR, MICH.—The Ohio & Michigan Traction Company has been in- 
corporated in Michigan with a capital stock of $1,650,000, for the purpose of 
building an electric railway from Toledo, Ohio, to Ann Arbor, Mich., a distance 
of about 45 miles. United States Senator J. B. Foraker, of Cincinnati, is one of 
the first directors, the other members of the board being M. I. Wilcox, Toledo; 
H. C. Stahl, Bellevue, Ohio; John H. Clauss and T. H. Jungk, of Fremont; 
Myron C. Briggs, Fostoria, and William Ford, Toledo. 

NEW YORK, N. Y.—The Interurban and Metropolitan Street Railway sys- 
tems of New York City will add 40 or 50 new transfer stations by August 1. 
There are now 400 and 500,000 transfers a day are issued, making the average 
fare less than 3 cents. There has of late been considerable agitation and litiga- 
tion on the subject. 

BUFFALO, N. Y.—The International Railway Company has awarded con- 
tracts for the equipment for a new transformer house in this city. 


BINGHAMTON, N. Y.—The Binghamton Railway Company has been granted 
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a franchise in Owego. The company will extend its line now running between 
Binghamton and Union into Owego. 

EAST LIVERPOOL, OHIO.—C. A. Smith, of this city, has secured a fran- 
chise for an electric road between Chester and Congo, W. Va. ¢ 


CANTON, OHIO.—The Akron-Alliance Connecting Railway Company has 
filed a mortgage for $2,000,000 to the Eastern Trust Company of New York 
to secure an issue of 5 per cent. 20-year bonds. The road will be built at 
once from Akron to Alliance and later will be extended to East Liverpool. 
Officers of the company are R. D. Gibbey, president, and A. G. Spencer, 
secretary. 

CANTON, OHIO.—Under a statute the Stark Electric Railway Company 
has had all its motormen and conductors sworn in as special police officers in 
Mahoning and Stark counties. They will have authority not only on the com- 
pany’s property but will have power to pursue and capture any one who at- 
tempts to escape. Failure to suppress lawlessness renders the employee liable 
to a fine of from $5 to $25. 

MANSFIELD, OHIO.—The Mansfield Railway Light & Power Company 
has elected the following-named officers: H. M. Byllesby, president; C. F. 
Ackerman, vice-president; Reid Carpenter, treasurer; W. D. Breed, secretary. 
The company will spend $250,000 in improvements during the next few 
months. The power house will be enlarged to accommodate a new unit and a 
storage battery will be installed. 


COLUMBUS, OHIO.—The stockholders of the Columbus Railway Company 
have voted to lease its property, franchises and privileges to the Columbus Rail- 
way & Light Company, which has been organized with a capital stock of $5,000,- 
ooo to take over the properties of the Columbus Railway Company and the 
Columbus Edison Company. The leasing company guarantees dividends on the 
stock of both the railway and light companies. The stockholders of the Colum- 
bus Edison are expected to ratify the lease of their property later. 


TORONTO, ONT.—Finding it impossible to obtain its power from Niagara 
Falls for at least two years, the Toronto Railway Company has decided to in- 
crease its power plant from 6,000 horse-power to 10,000 horse-power to meet the 
growing traffic of the road. 


WAYNE, PA.—The Radnor Belt Line Street Railway Company, capital $30,- 
000, has been chartered. W. A. Obdyke, of Wayne, is president. 


BEN AVON, PA.—The Ben Avon & Emsworth Street Railway Company has 
been chartered, with a capital of $4,000. S. L. Tone, of ‘Pittsburg, is president; 
T. H. Clark, C. S. Hilman, A .M. Richmond and C. W. Gibbs are directors. 


BETHLEHEM, PA.—The charter of the Hanover Central Electric Railway 
Company has been filed. The incorporators are: President, Clarence A. Wolle, 
of Bethlehem; Charles A. Walbert, Lemuel H. Woddrop, Edmund C. Cain and 
John T. Bacon, of Philadelphia. The capital stock is $48,000. 


COATESVILLE, PA.—The Brandywine Electric Street Railway Company, 
of Coatesville, has been incorporated, with a preliminary capital of $6,000. The 
officers are Albert H. Swing, president, Coatesville; S. L. Hibbard, Jr., of 
Landsdowne; G. H. Walf, C. H. Johnson and R. S. Bair, of Philadelphia, 
directors. 


MASONTOWN, PA.—The West Masontown Street Railway Company has 
organized by electing the following officers: President, Jesse V. Hoover; vice- 
president, F. A. Maddas; secretary, W. I. Crawford; treasurer, D. R. Ander- 
son. The capital stock is now $20,000, and it is expected to increase it to 
$50,000 at once. 


HARRISBURG, PA.—The following companies have been chartered, with 
the following directors: J. Hartwell Hillman, Jr., of Pittsburg, president; Arthur 
B. Sheets, Harry R. Weber, C. Percival Yocom, Richard H. Schorrer: Spruce 
Run Street Railway Company, capital $15,000; Kilbuck Street Railway Company, 
capital $30,000; Twin Creeks Street Railway Company, capital $18,000; East 
Bank Street Railway Company, capital $42,000. 

EL PASO, TEX.—George Pence is promoting a project to build an electric 
railway between this city and San Elizario, a distance of 22 miles. 


CHATTANOOGA, TENN.—It is said that the sum of $750,000 has been set 
aside for the improvement of the electric railways of Chattanooga and for the 
construction of an eight-mile road to Walden’s Ridge pending the consol- 
idation of the three local companies, the Rapid Transit Company, the Chat- 
tanooga Electric Railway Company and the Chattanooga Light & Power Com- 
pany. 

NASHVILLE, TENN.—The properties of the Nashville Railway were sold 
under foreclosure June 15 and bought in at the upset price of $500,000 by A. 
M. Shoont, representing Ladenburg, Thalman & Company, of New York; 
Isadore Newman & Son, of New Orleans; J. N. Williams & Son, of Richmond, 
and Percy Warner and others, of this city. The property was purchased by 
the Hambleton syndicate, of Baltimore, several years ago, and was bonded and 
stocked by $13,000,000, but defaulted on interest charges. 

HOUSTON, TEX.—W. H. Chapman, general manager of the Houston Light- 
ing & Power Company, announces ihat the company has decided to expend 
$180,000 in constructing important additions and improvements to its plant 
here. The capacity of the plant will be increased and the lighting area will 
be extended one-half mile around the whole city. An additional crossing of 
Buffalo Bayou by the company’s cables will be necessary in order to supply 
the new territory with lights. 

GRAFTON, W. VA.—The Grafton Street Railway Company has been incor- 
porated, with a capital stock of $50,000. 

WHEELING, W. VA.—The Buffalo Creek Railway Company, of Wellsburg, 
has been organized by W. W. Beall, J. C. Palmer, S. George, M. E. Boyd ard 
others of Wheeling. 


SHEBOYGAN, WIS.—The Sheboygan & Calumet Railway & Electric Com- 
pany has been organized to build an electric railway to Chilton. 

MADISON, WIS.—The Superior & Southeastern Railway Company, capital 
stock $50,000, has been incorporated. The incorporators are: John E. Glover, 
George C. Glover, Leslie E. Glover and L. A. Baker, New Richmond, and H. C. 
Baker, Hudson, 
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NEW INDUSTRIAL COMPANIES. 


DR. PRATT’S X-RAY AND ELECTRO-THERAPEUTICAL LABORA- 
TORY COMPANY has been incorporated at Chicago, Ill.; capital stock, $25,- 
ooo. It is proposed to manufacture electrical apparatus. Incorporators: O. W. 
MacNelly, William E. Holland, R. S. Gregg. 

THE CLAYPOOL ELECTRIC COMPANY has been incorporated at Colum- 
bus, Ohio, with $15,000 capital to manufacture and deal in electrical machinery 
and appliances. Incorporators: John Cassatt, R. W. McCoy, J. C. Burns, 
F. H. Shoedinger, I. Johies, all of Columbus. 





LEGAL. ‘ 


TELEPHONE SUIT.—The Eureka Electric Company, of Chicago, informs 
us that Judge Shiras of the United States Circuit Court for the Northern 
District of Iowa, has dismissed all suits filed in the Meissner and Overshiner 
patent suits against the County Telephone & Telegraph Company, of Water- 


loo, Iowa. These suits were defended by the Eureka Electric Company. 





OBITUARY. 


CAPT. J. M. BRINKER.—We regret to note that Capt. John M. Brinker 
died in Buffalo on the oth inst., of paralysis. For many years Captain 
Brinker was a successful operator of coal mines in Pennsylvania. A few years 
ago he built the electric ‘Gorge’ Railway through the gorge below Niagara 
Falls, spending about $1,000,000. The road has been a center of attractoin 
to many electric bodies and visiting electricians from abroad. 


PERSONAL. 


MR. F. C. SMITH, manager of the Citizens Telephone Company, of Hous- 
ton, Texas, is visiting New York. 

MR. GEO. L. COEGATE has resigned his position as manager of the Con- 
solidated Gas & Electric Co., of Batavia, N. Y. 


MR. MAURICE CLERE, of Paris, arrived on the Kronprinz Wilhelm this 
week and has gone to San Jose, Sonora, Mexico. 

PROF. FOREST R. JONES, of the Department of Machine Design, Worces- 
ter Polytechnic Institute, has resigned to accept a similar position at Cornell 





University. 

MR. HENRY W. BROOKS, JR., has resigned as director and treasurer of 
the McCreary Electric Company and will hereafter devote his attention to his 
railway construction interests. 

DR. BENJAMIN S. MERIGOLD, Professor of Industrial Chemistry at the 
Worcester Polytechnic Institute has been appointed Assistant Professor of 
Chemistry at Clark College, Worcester. 

MR. J. M. ANDERSON, treasurer of the Albert & J. M. Anderson Manu- 
facturing Company, Boston, Mass., where offices are at 135 Liberty Street, 
spent a few days in New York last week. 

DR. C. F. WEBER.—We have an inquiry for the address of Dr. C. F. 
Weber, of Chicago, whose work on the manufacture of carborundum alumina was 
noted in an issue of May 30. 


MR. E. W. RICE, JR., vice-president of the General Electric Company, 
was honored with a degree by Harvard University at the recent commence- 
ment, in addition to similar recognition already conferred by other seats of 


learning. 

HON. CHANDOS S. STANHOPE, president of the Campania de Ferro- 
cadriles del Distrito Federal (the Mexica Electric Tramways, Limited) which 
operates the extensive electric system in the Mexican capital arrived in New 
York last week en route for Europe. 

MR. E. B. SCHATTNER.—It is understood that Mr. E. B. Schattner, of 
London, the inventor of the meter bearing his name, will shortly join the 
staff of the General Electric Company, at Schenectady. The company has the 
rights for his meter in this country. 

MR. H. HINE, president of the Guanajuato Power & Electric Company, 
reference to which is made elsewhere, is now at Pittsfield, Mass. While in 
New York, he will be at the Waldorf-Astoria. According to present arrange- 
ments he will return about the middle of August. 

MR. A. H. FORD.—lIt is generally believed that A. H. Ford, of New Or- 
leans, will succeed David H. Belden as general manager of the Birmingham 
Railway, Light & Power Company. Mr. Ford is intimately associated to 
Isadore Newman, of New Orleans, one of the leading security holders of the 
company. 

MR. IRA W. HENRY, the electrical engineer of Safety Insulated Wire & 
Cable Company, has just returned with his family from several weeks’ trip 
abroad, during which time he visited England and the Continent and took 
part in various conventions, etc., besides inspecting a number of plants and 
places of technical interest. 

MR. J. H. McCLEMENT has been made chairman of the board of directors 
of the Colorado Fuel & Iron Company, one of the large properties that has just 
passed under the Gould-Rockefeller management. Mr, McClement is very well 
known in the electrical field. He was formerly comptroller of the old Edison 


parent company, and was personally interested in electrical properties. Of 
late he has been a partner in the stock exchange firm of George P. Butler & 
Co., a Gould house. He is a man of excellent financial judgment. 

MR. GEORGE F. LITTLE, sometime associated with the electrical supply 
houses of J. Jones & Son and Stanley & Paterson, and who more recently was 
with Sibley & Pitman, has formed a partnership with Mr. Charles S. Hughes, 
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of Shanghai, China, for the purpose of handling American electrical supplies 
for the Far East. The new firm will be known as Hughes & Little. Its 
headquarters will be in Shanghai. Mr. T. D. Watson, 136 Liberty Street, 
will represent the concern at this end. Mr. Little expects to sail for China 
from San Francisco, August 8. 

MR. A. S. FOOTE, of the telegraph departments of the Southern Pacific 
R.R. has contracted with the Stromberg-Carlson Telephone Manufacturing Com- 
pany, of Chicago, for equipment to be used on the division from El Paso to 
New Orleans. Mr. Foote is stringing copper circuits between cities, and from 
stations to sections he uses grounded circuits. This places section, engine and 
work crews at the disposal of the dispatcher. It is also proposed to place at 
every blind siding some kind of a telephone apparatus that will enable wreck- 
ing crews to communicate with the dispatcher. 


MR. E. R. KNOWLES, E. E. C. E., the well-known consulting engineer of 
this city, has been retained as consulting engineer for the heat, light and 
power installation to be made in the Publishers & Printers Building, to be 
erected on West Thirty-seventh and West Thirty-eighth Streets, New York 
City. This installation with be one of the largest of its kind in New York 
City and the projectors of this enterprise are to be congratulated on thie 
selection of their engineer, who has already had a large experience in the elec- 
light and power equipment of modern factories, etc. 


MR. J. K. ROBINSON, of Iquique, who represents the Westinghouse, 
Standard Underground Cable and other prominent American manufacturing 
interests in Peru, Chili, Bolivia and Ecuador, returned to New York last 
week from Europe, where he went in connection with some projects in which 
British capital is interested, for the erection of electrical and water power 
plants on the West Coast of South America. He will place contracts for equip- 
ment, etc., within the next few days. He is making his headquaretrs at the 
offices of the William E. Peck Company, 116 Broad Street. 


MR. J. ORTON KERBEY, a war telegrapher, and manager at Pittsburg, as 
well as reporter in the Associated Press Senate gallery, at Washington, becom- 
ing later a consul for the United States under Secretary Blaine, is now located 
in Washington as vice-president of the Pittsburg and Amazon Rubber Trading 
Company, to look after relations with South American governments, etc., as 
well as to act as rubber expert. The new company has headquarters in Pittsburg, 
where a large amount of rubber is called for in tubing, insulation, betling, pack- 
ing, etc., and will direct its efforts to rubber from the Amazon. 


MR. ADOLPHO ASCHOFF, of Rio de Janeiro, Brazil, has bought out the 
old firm of James Mitchell & Co., of that city and San Paulo, representing the 
General Electric Company and other large American interests. He will con- 
tinue the business on the same lines. The style of the new house will be 
Aschoff & Guinle. The new partner is Mr. Edwardo Guinle, a talented young 
Brazilian of wealthy connections, who has been during the last two years in the 
United States:in the General Electric factory and New York offices. Mr. 
Aschoff is well known also in this country from his frequent visits, dating 
back to the Chicago World’s Fair of 1893. He has a host of friends here, 
all of whom will welcome the opportunity to promote the interests of the new 
firm which comes to the front when electrical work is developing rapidly in the 
sister Republic of Brazil. 

PROF. T. W. RICHARDS, of Harvard University, has deprecated lately the 
sensational talk about electrical corpuscles, and writing to the New York 
Times, says: “‘I wished only to state that in my opinion this corpuscular hypothe- 
sis was not an ultimate discovery, but only one of several possible hypothetical 
interpretations of the highly interesting facts discovered by R6ntgen, Becquerel, 
M. and Mme. Curie, J. J}. Thomson, and Rutherford. I am inclined to think 
that Sir William Crookes and Sir Oliver Lodge would agree with this statement. 
Popular reports often harm science by confounding hypotheses and facts. The 
difference between them cannot be emphasized too strongly, but each is useful 
in itself. Hypotheses are scientific dreams, often fruitful, leading to new paths 
of investigation which discover new truth, but they become dangerous when they 


are mistaken for realities.” 





EDUCATIONAL, 


WORCESTER POLYTECHNIC GRADUATES.—The following students 
have graduated in electrical engineering from the Worcester Polytechnic In- 
stitute and are reported in the positions noted: R. J. Rearborn, Westinnghouse 
Elec. Mfg. Co.; Carl D. Knight, General Electric Co.; Lewis E. Dickinson, 
General Electric Co.; Walter T. Goddard, Asst. Worcester electrical depart- 
ment; B. D. Foot, General Electric Co.; Lee C. Ilsley, Am. Tel. & Tel. Co., 
New York; E. W. Kimball, G. E. Munroe and J. A. Sandford, Jr., General 
Electric Co.; H. W. Morehouse and E. L. Stone, Jr., New York Telephone 
Co.; R. E. Truesdell, General Electric Co. Mr. M. M. Libby is not yet located, 
but has had several offers. Prof H. B. Smith states that the demand for 
men this year for recent and older graduates has been greater than the 
supply in electrical engineering work. 

ELECTRICAL GRADUATES AT COLUMBIA.—Prof. G. F. Sever, of the 
electrical engineering department at Columbia University, New York City, 
sends us the following list of graduates in the class of 1903, with their oc- 
cupations: A. B. Bradley, S. Brown, J. B. & J. M. Cornell; A. Coggeshall, 
E. L. de Forest, S. H. Everett, Jr., General Electric Co.; P. N. Golden, New 
York Edison Co.; F. F. Grevatt, General Electric Co.; P. L. Griffith, New York 
Telephone Co.; R. C. Hoguet, studying patent law; O. W. Lillard, General 
Electric Co.; M. Palmer, Westinghouse Electric & Mfg. Co.; H. Richards, Jr., 
Sec. Y. M. C. A., Columbia Univ.; T. O’Connor Sloane, Jr., Asst. in E. E. 
Dept., Columbia Univ.; R. Stover, located in New Mexico; W. T. Stromeyer, 
Western Electric Co., N. Y.; L. S. Thurston, General Electric Co.; A. B. Weil. 

THE STEVENS INSTITUTE OF TECHNOLOGY.—Although the Stev- 
ens Institute maintains but one course leading to the degree of mechanical 
engineer the curriculum has been very much broadened of late and includes a 
thorough training in the elements of electrical engineering. Specializations 
are avoided, the entire available time being applied to a thorough drill in the 
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fundamental principles and to their applications to modern engineering prac- 
tice. The dynamo laboratory has just been thoroughly overhauled and a new 
system of wiring installed. The present graduating class has just presented 
the department with a five panel slate switchboard for the dynamo laboratory 
which will be installed during the summer. Prof. Albert F. Ganz, the pro- 
fessor of electrical engineering, has also been authorized to make a number 
of additions to the equipment and he expects to install much new and modern 
apparatus, especially for alternating currents, before the opening of the Fall 
term. The lecture and laboratory courses in electrical engineering now extend 
over both junior and senior years, the junior year being devoted to direct 
current work and the senior year to alternating current work. A preliminary 
course on general electricity is given during the sophomore year by Dr. Wm. 
E. Guyer, the Professor of Physics. 

JOHNS HOPKINS UNIVERSITY.—tThe course in electrical engineering 
in the Johns Hopkins University is designed primarily for graduate students. 
Special facilities and opportunities are given for the prosecution of research 
work, and in the method followed in other departments of the University, the 
individual is encouraged in every way to follow his own ideas in original work. 
There are two courses of lectures, the first of which deals with such topics 
as electrical measurements, magnetic principles, distributing systems, direct 
current apparatus and alternating current principles and apparatus. This 
course is intended for students taking advancel work in physics who desire 
also to equip themselves witn a knowledge of applied electricity. A second 
more advanced course deals with dynamo design, alternating current dynamos, 
motors and transformers, rotary converters, polyphase transmission systems, 
etc. This course is intended for students who have already taken subordinate 
courses in applied electricity and who wish to further their knowledge along 
special lines. The course is flexible and aims to meet the needs of the in- 
dividual student. A laboratory course is given in connection with each lecture 
course, the equipment being very complete. Electric power may be had in 
every form. Of the several students who have followed these courses during 
the past year the following have taken the appointments mentioned: J. H. 
Cloud, Assistani ‘~ Physics at the Johns Hopkins University; L. G. Hoxton, 
National Bureau of Standards, Washington, D. C.; C. A. Robinson and E. 
G. Schmeisser, both in General Electric Co., Schenectady, N. Y. Several other 
students are not yet located. We are indebted to Prof. John B. Whitehead, 
Jr., for these details. 








Trade Hotes. 


THE SWEDISH-AMERICAN TELEPHONE COMPANY, Chicago, is up- 
holding its reputation for high-class and up-to-date advertising, and has just 
issued an attractive pamphlet entitled ‘‘For they Themselves Have Said It.” It 
can be had for the asking. 

THE THOS. E. CLARK WIRELESS TELEGRAPH-TELEPHONE CO., 
of Detroit, Mich., states that any one desiring its Bulletins Nos. 6 and 7 with 
cuts and descriptions of its Junior Type, and Standard No. 1 apparatus can 
have same by writing to the company. 

MAPS.—Thirty-seven maps and thirty-one illustrations are two of the fea- 
tures of the ‘‘Two to Fifteen Days’ Pleasure Tours,’ on the New York Cen- 
tral. This is No. 8 of the Four-Track Series, contains eighty-four pages, with 
routes and rates. A copy will be sent on receipt of two two-cent stamps by 
G. H. Daniels, G. P. A., Grand Central Station, New York. 


THE BRISTOL CO.—Waterbury, Conn., have just issued two new and hand- 
some editions of its catalogues relative to its well-known, standard instruments. 
One of these pamphlets is No. 9 of May, devoted to Bristol recording pressure 
and vacuum gauges. The other is No. 10 of June, devoted to its recording volt- 
meters, ampere meters and wattmeters. Both are quarto size, profusely illus- 
trated. 

DOMESTIC AND FOREIGN PATENTS.—Goepel & Niles, 290 Broadway, 
New York City, have just prepared and issued a pamphlet which presents in 
a comprehensive manner the general recent practice relating to Unitd States 
patents. This manual should be of use to our readers in view of the large 
amount of pithy and valuable information that it contains, as it bears not 
only upon domestic, but foreign patents. 

INSULATING PAPER.—We have received from the Antelope Lining Com- 
pany Shelton, Conn., a sample of an insulating paper manufactured by that 
company for the insulation of underground electrical cables. The sample shows 
the material to be exceedingly tough, while being at the same time soft and 
pliable. It is difficult to tear the paper in any direction, and this mechanical 
strength would seem to render the material well suited for the purposes 
mentioned. 

ELECTRIC CRANES.—During the month of June Pawling & Harmischfteger, 
of Milwaukee, Wis., received orders for eighteen traveling crane installations. 
The States represented are Montana, New York, Massachusetts, Kansas, Penn- 
sylvania, Illinois, Ohio, Delaware, California, Wisconsin and Delaware. Among 
the firms to be supplied are the Allis-Chalmers Co., Chapman Valve Co., New 
York Edison Co., Kansas City Metropolitan Railway Co., Ingersoll-Sargeant 
Drill Co., Gesholt Machine Co. and A. & F. Brown Co. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 32 Cortlandt 
Street, New York, is manufacturing large quantities of telegraph instruments 
for domestic and export trade. The output of this department of its factory 
has increased over 300 per cent during the past year, and the company ex- 
pects a more satisfactory report on its whole line during the next year. It 
is displaying considerable energy in the distribution of its trade literature. 
Its new catalogue, No. 16, is claimed to be the most unique in arrangement 
and the largest edition ever distributed by an electrical supply house in this 
country. 

THE EUREKA ELECTRIC COMPANY, of Chicago, has just issued a cata- 
logue (No. 23) in which is described and illustrated a complete line of tele- 
phone apparatus and switchboards, both for central energy and common bat- 
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tery systems. The extent of its line of products may be appreciated by an 
examination of its latest catalogue which contains 72 pages, and was gotten 
out in a very attractive manner by H. P. Didriksen, the sales manager of the 
company. Everyone concerned in telephone work will find much matter of 
interest in this catalogue. 


THE WESTINGHOUSE ELECTRIC & MFG. COMPANY, of Pittsburg, 
Pa., has issued a very neat and interesting little pamphlet devoted to electricity 
in mining. It discusses the subject in considerable detail; and contains a large 
number of illustrations devoted not only to the apparatus, but to equipments 
and installations for which the company is responsible. These plants include 
work in coal mines, pumping electrical dredges, hoisting, fans and blowers, 
etc. Electricity has found no field of greater utility and profit than mining, 
and the Westinghouse Company has been enjoying a large share of the new 
business developed in this department. 

THE ROBERT AITCHISON PERFORATED METAL CO., of Chicago, 
has for many years manufactured perforated sheet metal of all kinds for vari- 
ous uses. This company was established in 1868, and has become so well- 
known in the trade as to scarcely need any introduction. There are a number 
of uses in electrical manufacturing for perforated metal, and this company 
is prepared to handle orders from this class of trade with the same prompt- 
ness that characterizes its dealings with other branches of industry. The com- 
pany’s catalogue, in addition to giving some of the sizes, contains some val- 
uable tables on the weights of sheet metal of various materials. 

AN INTERESTING SERIES.——‘Little Masterpieces of Science,” in six vol- 
umes, edited by George Iles, author of ‘‘Flame, Electricity, and the Camera,” is 
in preaparation by Doubleday, Page & Co. The volumes are as follows: Volume 
I, The Skies and the Earth, R. A. Proctor, Newcomb, Charles Young, Iles, Lyell, 
Shaler, Huxley; Volume II, Invention and Discovery, Franklin, Faraday, 
Henry, Bell, Count Rumford, Stephenson; Volume III, The Naturalist as In- 
terpreter and Seer, Charles Darwin, A. R. Wallace, Leland Howard; Volume IV, 
Explorers, Winsor, Lewis and Clarke, Pike, Wilkes, King, Powell; Volume V, 
Health and Healing, Sir James Paget, Sir J. R. Bennett, Geddes, Thomson, 
Prudden, Sternberg, Roose, Richardson, Colton, Billings; Volume VI, Mind, 
John Fiske, Sully, Galton, Hudson, Holmes, Maudsley, William B. Carpenter. 
The volumes will form a sort of key to the modern twentieth century world 
of scientific marvels. The series will be sold separately or bound in one volume. 


ASBESTOS PAPER.—We have received from the Pittsburg Asbestos Reduc- 
tion Company, manufacturers of Green’s demagnetized asbestos paper and 
laminated insulation, some very interesting samples of the product of its 
work at Pittsburg, Pa. By demagnetized asbestos, it means an asbestos from 
which all the oxides have been removed, thus furnishing the basis for a fine 
insulation. Its method of making the paper is, it is said, the only one by which 
it can get a durable deposit of pure asbestos on wire or other parts of electri- 
cal apparatus. It takes this paper and laminates sheet upon sheet of any required 
thickness. This is vulcanized in molded or set pieces. It is also introduc- 
ing a fine, purified asbestos into rubber, samples of which are forwarded to 
us, and which look remarkably serviceable. One can take the paper, ignite it 
with a match and let the flame and fire pass all over it, after which insulation 
will still remain. It would seem that for material of this character there should 
be a large opportunity in the electrical field. The company has offices at 404 
Westinghouse Building, Pittsburg. Mr. John F. Green is the manager of the 
Company. 

KELVIN INSTRUMENTS.—tThe well-known firm of Kelvin & James White, 
Ltd., Glasgow and London, have recently issued two new, handsome, quarto 
catalogues devoted to the standard electrical measuring apparatus devised for 
special purposes by Lord Kelvin. One of these pamphlets relates to the standard, 
direct-reading, electric balances, and gives careful descriptions, as well as elab- 
orate illustrations of these, accompanied by price lists and code words. The 
larger pamphlet of the two, of slightly later date, deals with Lord Kelvin’s 
electric instruments for high and low tension switchboards. These are illus- 
trated in great variety and detail, including sector ampere gauges, round dial 
and edgwise patterns, and series transformers for use with these on circuits up 
to 6,500 volts, the gauges being made for use with or without such trans- 
formers. Other apparatus included are the amperemeter, voltmeter, with mov- 
ing coil, in different sizes and styles; shunts, multicellular, electrostatic volt- 
meters, astatic voltmeters for alternating circuits, engine-room wattmeters, re- 
cording amperemeters, recording voltmeters, earth current recorders, parallel- 
ling voltmeters, portable instruments for direct and alternating circuits, etc. It is 
interesting and encouraging to notice the appreciation shown for apparatus of 
this high standard. 


VARLEY DUPLEX MAGNET COMPANY.—It will doubtless be recalled 
by our readers that a few years ago the Varley Duplex Magnet Company, manu- 
facturer of specialties in electromagnets, spark coils and coil windings, removed 
its works to Phillipsdale, R. I. We are now glad to understand from Mr. Richard 
Varley, president of the company, that a number of improvements have been 
introduced in order to facilitate the execution of orders and to ensure prompt 
deliveries. Ever since the Varley Company took up its location at Phillipsdale 
it has increased its floor space almost every six months, in the hope that it 
would be able to keep pace with the demand for its coil windings and magnets. 
In this respect it has, however, been agreeably disappointed, and it has now 
found it necessary to lease a large factory some 300 yards north of the Ameri- 
can Electrical Works. This factory, which has been leased for a term of three 
years, is 130 ft. long 60 ft. wide and 3 stories in height, with an L, making 
30,000 square feet in all. In addition to this the American Electrical Works 

ave again increased the Varley manufacturing space on their premises by some- 
thing more than 10,000 square feet. It is now believed that adequate prepara- 
tion has been made for the large and rapid growth predicted by the experience 
of the past. The Varley Duplex Co. is spending a large amount of money on the 
proper equipment of this building with modern machinery for the manufacture 
of its automatic winding machines, and it is installing two gas engines of 50 
horse-power to be used as an addition to the 75-h.p. steam engine already on 
the premises. As a matter of fact, the company, during the past six months has 
been able to execute only about half the orders offered to it, but this change 
will, it is believed, keep it fully abreast of all business as it arises. 
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UNITED STATES PATENTS ISSUED JUNE 23, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 
731,422. ZINC CUP FOR PRIMARY BATTERIES; Vincent G. Apple, Day- 

ton, Ohio. App. filed March 23, 1903. (See page 20.) 

731,426. RING BUSHING FOR INTERIOR CONDUITS; William F. Bos- 
sert and Frederick T. Foxenberger, Utica, N. Y. App. filed Feb. 3, 1903. 
A spring ring clamped around the end of the conduit and having a flange 
secured to the wall of the outlet box. 

731,428. AUTOMATIC ELECTRICAL CUT-OUT; David R. Bruce, Ponders 
End, England. App. filed Nov. 18, 1902. A latch which normally holds 
the circuit closed is released by the expansion of a rod under the heating 
effects of tie current flowing through it. 

731,429. STORAGE BATTERY; Carlo Bruno, Rome, Italy. App. filed Dec. 
4, 1899. (See page 20.) 

731,430. ALTERNATING CURRENT REGULATOR; Cun ~ , Ches- 
ney and William J. Lloyd, Pittsfield, Mass. App. filed July 1%, 1.2. The 
current flowing to the translating circuit is controlled by va:;.ng the 
amount of inductance in the circuit, the apparatus consisting of a field 
magnet and an armature, the angular position of the latter being deter- 
mined by a weight acting against the current flowing in the armature. 

MAGNETIC ORE SEPARATOR; Knut V. A. Erisson, Falun, Swe- 
den. App. filed Dec. 3, 1901. Details. 

731,446. MAGNETIC SEPARATOR; Abraham E. Forsgren, Falun, Sweden, 
App. filed Jan. 13, 1902. An arrangement of primary and secondary 
poles between which a moving frame carrying the ore passes. 

731,447. PROCESS OF CONSTRUCTING STORAGE-BATTERY PLATES; 
George H. Gale, Detroit, Mica. App. filed May 16, 1902. (See page 20.) 

731,453. ELECTRODE; James Hargreaves, John William Stubbs and John 
Kearsley, Middlewich, England. App. filed Nov. 8, 1902. (See page 20.) 

731,455. ELECTRIC BRAKE; Frnest R. Hill, Wilkinsburg, Pa. App. filed 
Dec. 29, 1899. Where the motor is used to generate a braking current, 
the field and armature are connected in separate circuits when the braking 
action is required, so that the reaction of the fields will not affect the 
armature current. 

731,466. LIGHTING APPARATUS FOR RAILWAY VEHICLES; Benja- 
min G. Lamme, Pittsburg, Pa. App. filed Sept. 29, 1902. An incandescent 
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731,467. ELEC1R&IC-LIGHTING APPARATUS; Benjamin G. Lamme, Pitts- 


burg, Pa. App. filed September 29, 1902. (See Current News and Notes.) 

731,471. ELECTROMAGNETIC FRICTION CLUTCH; Leon J. Le Pontois, 
New York, N. Y. App. filed Sept. 18, 1902. A disk mounted to slide 
and rotate on its axis is interposed between two magnetic driven disks; 
thus the disk that is energized controls the direction of rotation of the 

si ee ELECTRICALLY CONTROLLED SPEED CHANGING MECHAN- 

ISM; Leon J. Le Pontois, New York, N. Y. App. filed Sept. 19, 1902. Two 
electromagnetic clutches are arranged on two aligned shafts, which re- 
spectively carry friction disks and pinions. Each shaft is movable bodily 
when its clutch is energized, to lock the clutch and drive the gearing en- 
gaging with the particular pinion. i : ; 

731,474. ELECTRICALLY CONTROLLED SPEED CHANGING APPA- 
RATUS; Leon J. Le Pontois, New York, N. Y. App. filed Dec. 20, 1902. 
A modification of the preceding patents to the same inventor. 

731,479. PUSH BUTTON; Adam Lungen, New York, N. Y. App. filed Aug. 
22, 1902. A flush push button in which the movable button is spring 
mounted in a cup and has attached to its back a circuit closing clip which 
projects through an opening in an insulating back plate to engage with 
two external contacts attached thereto. The invention also includes details 
of construction affording a cheap and reliable form of button. 

731,484. CHARGE-INDICATOR FOR SECONDARY BATTERIES; Hiram 

Percy Maxim, Pittsburg, Pa. App. filed Aug. 4, 1902. (See page 20.) 

731,501. DRIVING MECHANISM; Frank C. Rinsche, St. Louis, Mo. App. 
filed Nov. 10, 1902. A driving motor for a calculating machine arranged 
at each operation to make less than one complete rotation and to be re- 
turned by a spring. 

961,581. DYNAMO ELECTRIC MACHINERY; Henry Leitner, Woking, and 
Richard N. Lucas, London, England. App. filed July 21, 1902. An elec- 
tric system for lighting and other purposes of the kind wherein a second- 
ary dynamo is employed to weaken the field of a main generator as the 
speed of said generator increases, characterized by a secondary dynamo 
having two armatures, one of which is employed to weaken the field of 
the main generator, while the other is closed through a_ suitable resist- 
ance so as to introduce armature reaction and vary the characteristic 
of the demagnetizing-dynamo. 


731,606. TROLLEY POLE CONTROLLER; John J. O’Donnell, Aylmer, Can- 
ada. App. filed Sept. 22, 1902. Details of a spring drum and ratchet 
arrangement. 

731,621. ELECTRIC CLOCK; Otto Romanze, Enfield, England. App. filed 
Oct. 16, 1902. Details of a circuit closing device applied to the escape- 
ment wheel axle. 

731,656. INDICATOR APPARATUS FOR CLOTHES DRYING MA- 
CHINES; William M. Barnes, Philadelphia, Pa. App. filed Feb. 19, 
1901. The wet clothes are hung upon a carrier in batches and passed 
through a drying room. The indicator is an alarm circuit which shows 
when one complete batch has passed, so that the operator may not mix 
the dried and undried clothes. 

731,711. ELECTRIC ARC LAMP; Joseph A. Rignon, Berlin, Germany. App. 
filed April 14, 1902. Inclined tubes carry the carbon pencils which are 
controlled by means of cords extending over guide pulleys at the ends of 
the tubes to a central pulley and thence downward to the armature of the 
magnet, which thus moves both pencils uniformly. 

731,726. METHOD OF AND MEANS FOR DRIVING ELECTRIC MO- 
TORS; George Westinghouse, Jr., Pittsburg, Pa. App. vied Apr 23, 
1894. (See Current Notes and Notes.) 

731,740. COMMUTATOR BRUSH; Norman C. Bassett, Lynn, Mass. App. 
filed March 24, 1902. A carbon block curved on the are of a circle and 
a brush holder having a surface to fit the brush. 

731,741. ELECTROMAGNET; William Baxter, Jr., Jersey City, N. J. App. 
filed Nov. 21, 1902. An ironclad magnet having a number of switch arms 
pivoted to the central pole and radially arranged, so that when the magnet 
is energized a number of circuits will be simultaneously closed or opened. 

731,750. MEANS FOR INDiCATING THE RELATIVE POSITIONS OF 
MOVING PARTS; Harold W. Buck, Schenectady, N. Y. App. filed May 
28, 1898. A synchronous indicator adapted to show when the cranks of 
two engines have assumed a certain relation to each other, so that the 
dynamos driven by the engines can be thrown into parallel at the proper 
moment. 

731,767. SHIELD FOR X-RAY TUBES; Robert Friedlander, Chicago, III. 
App. filed March 9, 1903. A shield made of paper pulp and having sheets 
of lead embedded therein. 

731,768. ELECTRIC HEATER; William A. Fuller, Rock Island, Ill. App. 
filed March 26, 1903. An open box-like structure around which a helical 
conductor is wound. 

731,799. NON-INTERCHANGEABLE CONTACT PARTS; Rudolf Hund- 
hausen, Wilmersdorf, Germany. App. filed Nov. 24, 1899. Plugs and 
sockets so constructed that only certain pairs can be joined together. 

731,787. ELECTROSTATIC INSTRUMENT; Elton J. King, Fort Wayne, 
Ind. App. filed March 27, 1901. An electrostatic instrument comprising 
metallic surfaces having leads for different sides of a circuit, and metallic 
surfaces movable relatively thereto, the conducting surfaces of one set 
having a serrated edge with tapering teeth. 

731,814. COMBINED POWER AND BRAKE SYSTEM; William B. Potter 
and Clarence D. Clark, Schenectady, N. Y. App. filed Oct. 31, 1900. 
In case the motorman fails to cut off the power before moving the brake 
handle, the operation of the latter first opens the power circuit. 

731,822. APPARATUS FOR TELEPHONING; James Robert Troland, New 
York, N. Y. App. filed August 7. 1891. (See page 21.) 

731,836. ELECTRIC MOTOR; Walter V. Ash, Perth Amboy, N. J. App. 
filed Jan. 2, 1903. The pole pieces of the field magnet are adjustable 
towards and away from the armature by means of lateral plugs having 
inclined faces which engage with similar faces in the movable core and 
by moving which the core is set inward or outward. 

731,838. ELECTRIC SOLDERING IRON; James I. Ayer, Malden, Mass. 
App. filed March 5, 1902. The heating coil core to which the point of the 
iron is mechanically fastened, has a tapering axial chamber, so that the 
bulk of the metal of the core will be towards the point of the iron, and 
the heat developed in it more readily communicated to the working point. 

731,857. ELECTRIC MOTOR; Penrose E. Chapman, St. Louis, Mo. App. 
filed Sept. 15, 1902. Details of the motor referred to in patent 731,501 
preceding. 

731,887. METHOD OF CONTROLLING ALTERNATING-CURRENT MO- 
TORS; Paul Jacques Mathurin Girault, Paris, France. App. filed April 
26, 1901. (See Current News and Notes.) 

731,954. TROLLEY FINDER; Guy T. Roberts, San Diego, Cal. App. filed 
Feb. 24, 1903. Details. 

731,966. ELECTRIC SWITCH; Charles F. Splitdorf, New York, N. Y. App. 
filed March 3, 1903.. A switch adapted for gas engine circuits and having 
a single plug or handle by means of which either of two batteries can be 
readily thrown into service as desired. 

731,992. METHOD OF INDICATING THE,RELATIVE POSITIONS OF 
MOVING PARTS; Harold W. Buck, Niagara Falls, N. Y. App. filed 
May 28, 1898. The synchronous method referred to in patent 731,750. 

731,996. METHOD OF OPERATING ALTERNATING CURRENT ELEC- 
TRIC MOTORS; Rudolf Eickmeyer, Jr., and Mary T. Eickmeyer, Yon- 
kers, N. Y. App. filed July 6, 1894. The method of producing an initial 
starting torque in single phase alternating current induction motors, which 
consists in partially suppressing one of the two rotary components of the 
impressed alternating magnetomotive force and acting by means of the 
other rotary component to produce rotation of the induced member of the 
motor. 

732,009. CIRCUIT BREAKER OPERATING SYSTEM; William B. Potter, 
Schenectady, N. Y. App. filed Oct. 31, 1900. Relates to the invention 
described in patent No. 731,814. 

732,012. SWITCHBOARD; John F. Skirrow, East Orange, N. J. App. filed 
Oct. 24, rgor. Details. 





